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PREFACE. 



In preparing this work, it was not my intention to 
publish a mere collection of the rich and scattered 
materials, which literature has furnished on the sub- 
ject treated (however acceptable it might have been 
in itself), but to give a clear and concise account of 
the art of soap aud candle making as is nov? prac- 
tised. And as my principal design has been to render 
thia volume practical in its character, I have not con- 
fined my remarks simply to the manufacture of these 
articles, but added appropriate illustrations and criti- 
cal explanations of the various manipulations and 
mechanical arrangements by which they are effected, 
thus compiling, instead of a dry compendium of facts, 
a condensed narrative, both instructive and interest- 
ing to the reader, in which are, moreover, introduced 
matter never previously published. 

In the execution of my task, I have derived occa- 
sional advantage by the perusal, and made abbre- 
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viated quotations from the writings of able and 
established authors. 

With the exception of a few euta relating to the 
manufacture of caudles, borrowed from "Bolley'a 
Beleuchtungswesen," Pai-t I, all the cuts are original, 
and prepared by the skilful and artistic draughts- 
man, Mr. Hubert, of New York. 

For a more comprehensive collection of formulte 
for perfuming soaps, I must refer the reader to Pieaso 
on the " Art and Manufacture of Perfumery," a work 
recently issued by Messrs, Lindsay & Blakiston, of 
Philadelphia. 

Adolph Ott. 

New Youk, May I, 18S7. 
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SOAP MANUFACTUEE. 



HISTOKICAL. 

The art of manufactunng soap haa been, in a meas- 
nre, known and followed for many agoa, proving a 
source of industry and advantage to various nations 
and individuals. It may therefore interest some of our 
readers if we attempt to trace its origin and progress 
as indicated by the writings of the earlier authors. 
Pliny, for instance, the Roman historian, informs us 
that the art of manufacturing soap is the invention 
of the G-auls, and that the best article made by them 
was a combination of goats' tallow and the ashes of 
the beech-tree. They also seem to have been ac- 
quainted with both hard and soft soaps. The Romans 
eventually acquired this knowledge from the Gauls, 
by whom this branch of industi-y was, with their con- 
quests, soon spread over Europe. 

Whoever may have been the originators of soap- 
making, the Romans were undoubtedly familiar with 
it. Galen, at least, mentions it in his works, and 
confirmatory of this statement, we may add that a 
soapmaker'e shop, with its utensils and products, was 
discovered among the ruins and ashes of Pompeii, 
which was destroyed by an eruption of Mount Vesu- 
vius in the first century of the Christian era. Soap 
was often used by the Romans aa a cosmetic, for 
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XVI THE ART OP SOAPMAKINO. 

riiuj tcUs UB that aoap, with whioh the Germana 
colored their hair red, was imported into Eome for 
the. use of the fashionable ladies and their gallanta in 
that city. This cosmetic was probably tinged with 
the juice of a plant. But before we recur further to 
less remote times, we will endeavor to answer the 
question, "What Bubstitutes were employed previous 
to the invention of soap?" 

Soap, both bard and soft, as it is well known, is 
produced by the union of the fate and the alkalies; 
by hard soap, we mean sucb as bave soda, and by 
soft soap is understood that which has potassa for 
its basis. "Water alone will not remove oily sub- 
stances from any surfaces to which they may adhere, 
but a solution of eoap, being always more or less al- 
kaline, though its conatituents may be united in their 
number of equivalents, will, nevertheless, render the 
oil freely miseible with water, bo that it can be easily 
eriwed. A similar effect is produced by using a mix- 
ture of water and lixivioue salts. The gall of animals 
and the juice ofcertain plants, also possess the prop- 
erty of removing dust and dirti It does not, how- 
ever, appear that gall was employed by tbe ancients, 
but it is certain that in washing they used saponace- 
ous plants. In the remotest times, it appears that 
clothes were cleaned by being rubbed or stamped 
upon in water without the addition of any substance 
whatever. We are told by Homer, that Nausicaa 
and her attendants, washed their garments by treading 
upon them in pits containing water. We find, how- 
ever, at a later period, that mention is made of ashes 
and a lye of ashes, but it is so seldom noticed that 
their primary use cannot be ascertained. Aristophanes 
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and Plato mention a substance, "konia," which they 
say was employed for washing purposes, and Pollax 
leads us to infer that this *^korm" was a lye of ashes. 
With this lye, oil and wine jars were cleansed, as 
well as the images of the gods. The practice of de- 
carbonizing alkaline lyes by means of lime, was, ac- 
cording to Beckmann, known at any rate in the time 
of Panlus ^gineta, but we are not led to suppose 
that the Romans were acquainted with the dry sub- 
stance obtained by evaporation of the clear liquid. 

Various ancient writers inform us, furthennore, 
that lixivious natural salts were employed for wash- 
ing, such as the nitrum, designated "borith" in the 
writings of the Ilebrews. In the present day it has 
commonly been supposed equivalent to nitre, but this 
is an error, for it has been evidently proved that the 
ancients understood by the word nitrum, the car- 
bonated alkali either of potassa or soda. Both of 
these substances are natural products, and found in 
many places and in large quantities, either in out- 
crops of different rocks or prairies, or in springs and 
lakes. Asia is rich in such lakes ; some exist in Asia 
Minor, Armenia, Persia, Hindostan, Thibet, and other 
eastern parts of that continent. Egypt, also, is richly 
supplied with soda lakes and spriugs, and with min- 
eral sodas, whilst in Naples a volcano rock is still ex- 
tant containing soda. As some of these subetances are 
highly impregnated with hygroscopic salts, it is not ne- 
cessary to snppose, as some do, that the Egyptians pro- 
duced their mineral alkali from the ashes of plants; on 
the contrary, Pliny states that they were obliged to put 
it in well-corked vessels, otherwise it would become 
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XVllT THE ART OF SOAPMAKING. 

liquid. The production of alkali from plants seems 
to have been tlie invention of a later period. 

Strabo speaka of an alkaline water in Armenia, 
which we have reason to believe is similar to that of 
the lake Aseanius mentioned by Aristotle, Ansigonus 
Carystrius, and Pliny. And here it is worthy of re- 
mark, that the ancients made ointments of those 
mineral alkalies and oil, but no hard soap. 

The cheapest and moat common article, however, 
used for washing was the urine of men and animals. 
This, not long since, was actually employed in the 
cloth manufactories at Leeds, Halifax, and other 
places in England. To obtain a supply of it, the 
ancients deposited at the corners of the streets, spe- 
cial vessels, which they emptied aa soon as filled by 
the passers-by, who were at liberty, even expected, 
to use them. - Scourers at Eome, however, were 
obliged to reside either in the suburbs or in unfre- 
quented streets, on account of the consequent disa^ 
greeable odor attending their business. 

Instead of soap, the ancients at any rate made use 
of the saponaceous juice of some plant, but of which 
one it is difficult, we may say impossible, to define. 
Pliny speaks, among others, of a plant growing on a 
rocky soil and on the mountains, with prickly and 
rough leaves. Fuehs was of the opinion that it must 
have been the soap-wort, still used in Italy and France. 
Others imagine that it waa the GypsopkUa Siruthium, 
of Linn^, a plant with a tender stem and leaves like 
those of the olive tree ; but Beckmann places no con- 
fidence in any of these surmises, but rather favors 
the idea that it was a plant growing in Syria. Bean- 
meal was also employed for cleansing purposes. 
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PHCBNIOIAHS. XIX 

Large quantities of fullers' earth (silicate of alumina), 
at the same time were moreover used, and clothes, 
dressed with this earth, were stamped upon by the 
feet, a process by which grease is partly absorbed 
and partly scoured offi The poor at Rome, more- 
over, rubbed it over their clothes at festivals, in order 
that they might appear brighter. Some of these 
earths were employed in the baths instead of nitrum, 
and De la Valle, who travelled through the Levant 
at the beginning of the last century, states that the 
practice was still in vogue and adopted by persons of 
the highest distinction; they, in fact, never bathing 
without it. 

It has, furthermore, been authentically established, 
that in the eighth century there were numerous soap 
factories in Italy and Spain, but it was not till the 
close of the twelfth and commencement of the thir- 
teenth century that this branch of business was grad- 
ually introduced into !Franee. The first factories 
were founded in Marseilles, an old colony of the Phre- 
nicians, a race half Grecian, half Egyptian, energetic, 
intelligent, active, particularly partial to industrial 
arts and commercial enterprises. This ancient city 
was, as it were, the cradle of soap manufacturing. 
Here all the crude materials for this purpose were 
abundant. The fecundity of its soil gave rise to the 
olive tree of the Orient, as well as to the vegetable 
sodas, whilst its barborintheMediterranean peculiarly 
favored and hastened the prosperity of the soap man- 
ufacturers and traders. 

There has, indeed, been gradually a considerable 
increase in the demand for soap, attributable mainly 
to the method of bleaching linen, first adopted in the 
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XX THE ART OF SOAPMAKING, 

seventeenth century, at which time this new branch 
of manufacture was imported fi'om the West Indies, 
and the impoi-tant application of the chlorine for 
bleaching textile fabrics had not been discovered. 
Kotwithetanding the nchneas of its soil, and its 
natural resources, Marseilles, nevertheless, could not 
furnish the crude materials in quantities suf&eient to 
supply the wants of her soap manufacturers, and con- 
sequently, ere long, became tributary to Spain and 
Italy, — to the former for the oils and vegetable sodas ; 
to the latter for the oils only. 

From France, the art of manufacturing soap was 
introduced into England at an unknown epoch prior 
to the year 1500. Soap, for a long time, was there 
made partly according to the French method, viz., 
with sodas obtained from the incineration of sea- 
shore plants, and partly after the German plan with 
potash and salt, which plan is still followed by some 
old-fashioned soapmakers. Almost all kinds of soap 
were thus manufactured in England, whilst in France 
the olive oil soap only was produced. About the 
first deeennium of the present century, however, palm 
oil and cocoa oil soaps have been made in, Paris, 
where also the art of manufacturing toilet soaps has 
scarcely been superseded by either English or Ameri- 
can manufacturer. The application of rosin for 
p is of English origin. When the art of 
was introduced into this country, it is dif- 
ficult to ascertain, but it is certain that the great im- 
pulse which the art received originated in 1804, from 
the genius of Le Blanc, by whom soda was economi- 
cally extracted from common salt, and eventually 
introduced into the English market by Mr. James 
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HISTORICAL. XXI 

MuBpratt, the owner of extensive ehemieal works. 
Tliis discovery, moreover, one of the most beautiful 
and important in modem chemistry, inaugurated a 
new era, as it were, in the art of soapniaking. Not less 
impoi'tantwere the investigations of Chevreul in 1811, 
hy whom the proximate constituents of the fats, 
scarcely known before-, were exactly demonstrated. 
He, in fact, may justly be regarded as the savant who 
elevated this industrial branch from a mere trade to 
a prominent art, which at the present day is charac- 
terized by the introduction of new saponifiable sub- 
stances from all parts of the world, by the application 
of ordinary and superheated steam, and by various 
mechanical arrangements for different processes of 
pressure ; quite recently also, use of pressure has been 
made by which equally mild and detersive soaps are 
produced at a cheaper rate and less waste of time. 
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COMPOSITION OF SOAPS. 



Soaps are not, aa is generally supposed, the result 
of the direct and integral union of fats with alkalies. 
The chemical action which produces saponification is 
of a very complex nature. Tlic art of making soap 
dates from a very early period, and though it was 
known that certain fats heated with, caustic lyea 
formed soap, still the theory of the union of oils and 
alkalies was not satisfactorily ascertained and estab- 
lished tUl the French chemist, Chevreul, about fifty 
years ago, unerringly proved — 

1st. That all fatty matters known as oils, butters, 
and suets (with very few exceptions), consisted partly 
of liquid and partly of solid ingredients, such as the 
stearine, the margarine, the oleine, the butyrine, 
&c., &e, 

2d. That these ingredients, or proximate principles, 
are decomposed, by the action of alkalies, into their 
components, consisting of the sweet principle of fat 
known as glycerine, and certain fatty acids, called the 
stearic, margai'ic, oleic, acids, &c. 

3d. That the solidity of mutton snet, of beef tallow, 
and bog's fat, is chiefly attributable to the stearine 
and margarine ; and the liquidity of oils, to the oleine. 
Upon this theory, it follows that when fats or oils are 
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XXIV THE ART OF SOAPMAKINS. 

heated with caastic lyes, a combination of fatty acida 
with alkali ia formed; this operation ie designated 
saponification. Several attempts have recentlj' heen 
made to substitute petroleum for fatty matters in the 
manufacture of soap, but had the theory of sapoui- 
fication been fully understood by such parties, they 
would not have wasted their time and money in so 
hopeless an enterprise. 

Soaps are divided into hard and soft, the former 
having soda, and the latter potash for their bases. 
The former, however, ia the most extensively man- 
ufectured, being universally in demand, whilst that 
for the latter , is very limited, particularly in this 
country. Acids decompose soaps, combining with 
their base and expelling the fatty acids, for these 
latter being insoluble in the former, float on the sur- 
face of the li(juid. By this means, consequently, soapa 
ai'e easily analyzed, hut on this subject a special chap- 
ter is devoted in the present work. 

We have deemed it expedient thus briefly to in- 
troduce to the notice of the reader, the theory and 
principles on which saponification is based, for though 
practice alone can teach one how to make good soap, 
it is obviously expedient that he should be somewhat 
acquainted with the laws of chemical affinity, by 
means of which, those numerona phenomena occur- 
ring in the manufacture of soap may he more readily 
understood. 
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APPAEATUS AHD EAW MATBBIALS. 



, Google 



, Google 



APPARATUS AND MW MATERIALS. 



CHAPTER I. 



APPARATUS REQUIRED FOR BOILING- SOAPS, AND 
THE VARIOUS METHODS EOE HEATING. 



Of the Gonstbuotion and Capacity of the Caldbons. 

Whethge steam be employed or not, these are 
made of wood, or wrought-iron, or cast-iron, or 
bricks lined with glazed stone. Their dimensions 
necessarily vary from two hundred to four thousand 
gallons, according to the extent of the manufacture ; 
but the larger the caldron, the better, as much labor, 
fuel, and lye are thus saved. One hundred pounds 
of fat will require a thirty-five gallon caldron, and a 
ton of the same material will need a vessel of a 
capacity of about seven hundred gallons. The sliape 
is invariably cylindrical, being widest at the top, 
having usually (indeed they ought always to have) a 
faucet for the purpose of discharging the spent lye. 

EaicK Kettles, 
though costly, are best in one respect, viz., they 
retain heat the longest during the paste operation. 
The bottom of these, if desired, can be composed of 
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ART OF SOAPMAK 



■brick when steam is employed, whilst in other caaea, 
a metallic bottom is absolutely necessary. Ae, how- 
ever, cracks at the juncture are occasionally caused 
by the unecLual expansion of brick and metal, much 
caution should be exercised in the sti'ueture of such 
kettles. The thickness of the walla also, should be 
regulated by the size, and the inside bnilt with glazed 
stone, whilst the whole, exterior and interior, should 
be cemented with pozzuolan earth mixed with sand. 
To make them still safer, it would he judicious to 
hoop them with strong iron clamps. 



^^rffrrrnwrsisn- 



1"^ 




Boiling Pan with a wooden Curb. 

The above wood-cut exhibits a boiling-pan with 

its upper portion constructed of wood. It forms a 

hollow cone of iron-bound staves, and is fixed water- 
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CAST AND SHEET-IRON KETTLES. 29 

tight into the rim of the boiler. This is called a curb. 
It can be made of any size, and is very convenient, 
inasmnch as it affords ample space for the soap-paste 
to ascend. 

If steam be employed, the superheated is preferable, 
for it can be introduced directly into the material, 
thereby expediting the heating process, as well as 
causing a more forcible agitation of the ingredients 
than the mere crutch by manual exertion can accom- 
plish. 

C AST-Iron Kettles 
are, for the most part, only found in small factories, 
for in larger establishments, merely the lower por- 
tion is made of cast-iron, and the upper of wood or 
brick. In purchasing kettles manufactured entirely 
of cast-iron, the thinnest should be selected, which 
are always composed of finer and denser grain, and 
can be more easily filed than the thicker. In every 
instance, too, the soft iron is preferable to the brit- 
tle, being more durable; but with regard to dura- 
bility, it should be borne in mind that 

Sheet -Iron Kettles 
will last longer than the cast-iron. They, also, when 
burnt through, can be eatiafaetonly repaired, whereas 
the others are altogether useless, and new ones have 
to be supplied. Here, again, the soft sheet-iron (and 
that of the first quality) should be selected, the bottom 
piece being from three-eighths to one-half an inch in 
thickness, and the sides from three-sixteenths to one- 
fourth, according to the dimensions. Much attention 
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sLould also bo paid to rivetiing the pieces so that no 
aperture be left. The rivets in the lower third, more- 
over, should be inserted evenly with the bottom (coun- 
tersunk), otherwise the workman cannot go smoothly 
and thoroughly over it with his crutch, — a necessai-y 
process to prevent the soap from burning. 

In conclusion, we would observe, that a soft sheet- 
iron boiler, judiciously heated, and carefully cleaned 
after eaeh operation, will last five or six years, per- 
haps longer, without requiring any repairs. 

Heating the Pans with Open Pibe. 

Common kettles, which arc to bo heated with open 
firo, should be so constructed that the heat may cir- 
culate at the bottom before it enters the chimney. 
In kettles, however, designed for soap-boiling, the 
heat must he confinod to the bottom, for if it be 
allowed to circulate around the sides, the ingredients 
would inevitably be burnt. In order thus to circum- 
scribe and condense the heat, it is necessaiy that 

1st The grate be placed in the centre of the hearth 
and vertically below the kettle. 

2d. The inside of the fireplace be built of refractory 
bricks, in order that the heat may be thrown back 
below the bottom of the kettle. 

3d. The fuel employed be that which produces the 
most heat and the least flame. Hence hard coal 
should be selected. 

4th. The openings through which the products 
of combustion enter the chimney, possess together 
the same surfaco as the grate ; experience having 
shown that this is the best method for obtaining a 
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good draft and effecting a complete combustion of 
the fuel. 




The annexed diagram repi events a tninace heated 
by an open flie 

The sides aie composed ot brn-kwoik, erected and 
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lined with cement (movtai- resisting the action of 
water). The upper 'p&vt, f, f, f, f, which never comes 
in contact with the fire, and is intended to afford 
space for the soap to rise, expands in the form of a 
cone. The fireplace b is separated from the ash-pit 
H by the grate r. The fire, after having heated the 
bottom of the pan, passes by the flue I, t, t, half round 
the aide of the pan into the chimney a. This is 
accessible for the purpose of cleaning by the door s ; 
the soot is thrown into the pit L. A tube, with a 
cock, leads from the lowest part of the pan for the 
removal of the under lye. The whole of the pan is 
sunk into the floor of the boiling-house, which is 
made of planks, etone, or iron-plate, in such a man- 
ner that the brickwork of the upper part projects to 
about three feet above the floor. 

The pans or boilers arc calculated to contain 240 
cwts. of soap. 

Heating Panb with Steam. 
Both ordinary and superheated steam (i. e., of a tem- 
perature over 212°), are employed for the above 
purpose ; but the latter is far preferable, because, as 
before stated, the heat can then be introduced di- 
rectly into the material, whereas ordinary steam has 
to be condensed through a worm, or conveyed inter- 
mediately under a kettle with a double bottom, and 
a tube for the discharge of the condensed vapor. A 
worm or such a kettle is requisite, otherwise the 
quantity of water condensed would be so voluminous, 
that hard and gi-ain soaps could not be boiled to 
"strength." By applying superheated steam, now 
almost universally adopted in chemical estabiish- 
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ments, both time and fuel are saved, because aueh 
high-pressure steam mingling with the fat, increases 
the necessary agitation of all the ingredients, thus 
facilitating and expediting saponification. These 
advantages not only accrue in large factories, but 
also in those where they boil perhaps merely twice 
per week. A steam-boiler, eight feet in length and 
three feet in diameter, with two atmospheres pressure, 
will easily manufacture weekly, 100 cwt. of soap. 

Again, it should be remembered that much less 
fuel is consumed in generating steam to obtain a 
given amount of heat, than when it has to be pro- 
duced by an open fire; in the forrner process, also, 
less watching is requisite, and several vessels can be 
boiled at the same time, though only one fireplace 
be used, whilst in the latter much heat is lost by the 
absorbing eftect of the brickwork, and by its un- 
avoidable escape through the chimney. 

Among other advantages of steam, we may men- 
tion that not only can wooden vessels be used, but 
also that the temperature can be regulated and kept 
at a certain degree by simply turning the stop-cocks ; 
the fats combine more readily and rapidly with the 
alkalies; the boiling is uniform throughout the whole 
mass, and the soap never burns. The manufacture 
may be earned on in a smaller building, and the 
vessels placed on any spot within the range of the 
ste am-g euerator . 

II. G-. Hubert's Apparatus for Boiling Soap. 

(See I^oniispieee.) 

A is a steam-boiler of ordinary oonsti'uction ; b is a 

steam- pipe provided with a stop-cock c; d is a steam 
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superheater; b is a pipe leading ti-oni the super- 
heater D to the receiver f; & is a pipe supplying air 
from a force-pump; H is a valve for regulating tlie 
iutroduetion of air in the apparatus through the pipe 
i; p is a receiver where the steam and air are mixed 
together; k is a pipe conveying the mixed air and 
steam to any niimher of soap-boiling apparatus; l l 
are pipes conveying the steam and air to the bottom 
of the vats mm'; s, 5, s, s, are radiating pipes per- 
forated with holes, turned in opposite directions, so 
that when the air and steam issues from them, they 
will cause a rotating motion' of the whole mass of 
supernatant liijuid in the vats m m'. 

R is the tank for receiving the lye drained by the 
cocks p p'. 

The operation of the apparatus is easily under- 
stood. The lye and fat being introduced in tiie vats 
M m', steam is allowed to escape gradually in the 
apparatus d, where it becomes superheated, and is 
earned over and injected through the mass in the 
tanks M m'. "When it ia required that the mass be 
stiiTcd, then air is introduced in the apparatus by 
turning the valve s. It will be observed that the 
workman has a perfect control of the operations, 
being able by simply turning the cock c or h to 
increase or diminish the heat and to stir or leave the 
pasty contents of the vats m m' at rest. 

H. G. Hubert, the inventor of this apparatus, has 
kindly volunteered the use of his drawings for inser- 
tion in tliis work, and further information can be 
obtained by addressing him, Wo. 309 Broadway, 
New York. 
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Morfit's Steam Jacket 
accomplishes the mixing and boiling of the soap iii- 
s simultaneously. 



Pig. 3. 




Fig. 3 represents a longitudinal vertical section of 
it. A is the soap-kettle, which can be made in any 
shape and of any material, having a draw-off faucet c, 
and mounted upon a frame b. d is an upi-ight shaft, 
hollow Loth in its upper and lower parts, but solid 
in the middle. F is a box in which the shaft d runs, 
and provided with suitable packing and stufiiug 
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boxes and eircitlar chamber, ao that the steam arising 
from the pipe e can be admitted through openings 
in the hollow top part of the shaft d without leaking 
out of the box f. The lower end of the shaft d runs 
through the bottom of the kettle a, fitting sufficiently 
tight to prevent tlio soap and lye from running out, 
yet loose enough to be easily turned. Two, three, 
or four pipes n, so bent as to take the configuration 
of the kettle a, are connected at both ends with the 
hollow parts of the shaft d. k,k,k, are a number of 
slats fastened to the pipes n h, to strengthen them, 
and at the same time offer more resistance to the 
materials to be stirred. A set of gearings S, and a 
shaft T, mounted on the beam o, are so arranged as to 
give motion to the shaft D, The advantage derived 
from this arrangement is obvious, as the steam enter- 
ing the pipe d finds no other outlet than the pipes 
H H, through which it rushes, following their sinuosi- 
ties, till it reaches the bottom of the shaft n, where, 
re-entering, the condensed water is drawn oft" at e. 
The heat thus conveyed in the pipes hh is communi- 
cated to the materials contained in the kettle a, which 
being continually stirred, distribute the heat more 
uniformly throughout the mass than could be effected 
by the ordinary methods. 
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OF POTASSA, SODA, AND CAUSTIC SODA. 
POTAHSA. 

This alkali is called in eommeree, vegetable alkali, 
sal tartar, pearlasb, potash, and hjdi'ated protoxide 
of potassium. 

"When the crude potasb has been subjected to the 
heat of a reverberatory furnace, the product is termed 
pearlaeh. In commerce, it is found in solid hard 
pieces, interspersed sometimes with bluish, hut 
oflener with reddish spots ; oxide of iron, and a trace 
of sulphide of potassium, being the cause of the 
latter discoloration. The sal tartar is simply purified 



Potash itself is derived from certain plants, and 
especially from forest trees. These are cut down, 
converted into ashes and lixiviated. The liquid thus 
obtained is .evaporated until it is brought to a solid 
state. This residue is subjected to the heat of a re- 
verberatory furnace, for the purpose of drying it com- 
pletely and freeing it from its sulphur and organic 
particles. In this state it is offered and sold in the 
market as pearlash. Plants and trees, however, are 
not the only sources from which it is derived, for it 
has recently been manufactured from certain crystal- 
line rocks, from feldspar, for instance, which yields 
17 per cent, of oxide of potassium, and about 5 per 



,v Google 



38 TlIE ART OP SOAPMAKIHG. 

cent, ia said to be producible from the Nev/ Jersey 
and Delaware green-sand.* 

According to the species of plants and trees from 
which tliey are extracted, and the soil upon which 
those plants and trees grow, potashes contain a larger 
or smaller amount of carbonate of potasaa (exclusively 
valuable to the savonnier) as well as of other sub- 
stances, such as sulphate of potassa, chloride of 
potassium, carbonate, phosphate, and silicate of 
lime, the two first only being soluble in water. In 
addition to the carbonate of potassa, the American 
potash contains for the most part, caustic potassa. 
Ure found in the best pink Canadian potashes, almost 
uniformly, sixty per cent, of absolute potassa, and in 
the best pearlash fifty per cent.; the alkali of the 
former being nearly in a caustic state, but that of the 
latter carbonated. 

Mayer of N'ew York found in 100 parts of the 
American potash — 



* An BnaljBis of a sample from. Camden County, New Joraay, 
rfornied by G. T. 8cattergood, has given the following vesult ; 

Insoluble silica 5. 

Soluble silica . . . . , . .48. 

Protoside of iron 22.74 

Alumina 6.61 

PotSBSil 5.01 

Soda . , , . .... 1.08 

Lime 1.975 

Magnesia 1.375 

Pbosphoric acid 4.821 

Water 7.50 

99.611 
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Noa, 1, 2, and 4 were potashes of iii'St quality; 3 
aud 5 were potashes of second, and No. 6 was potash 
of third quality. "No. 2 yielded 15,8 per ceot. of in- 
soluble matter, and the amount of sulphate of alkali 
in Ko. 6 was as high as 53 per cent. 

Soda. 

Soda i8 of much more importance to the manufac- 
turer of soap than potash, because he could not make 
the hard soap without it. It is found in a natural 
state on this continent, in Venezuela, and in Mexico, 
and when thus found it is called native soda. Urao 
is the term by which it is known in Mexico and in 
South America. The amount of native soda is, how- 
ever, gradually decreasing, and totally inadequate 
to supply the proportionally increasing demand. A 
small fraction only of this surplus is derivable from 
the incineration of certain sea and shore plants, and 
by far the largest portion now used is acquired from 
the transformation of salt. The best quality of na- 
tive soda, and most appreciated in this continent, 
is generally imported via England from Spain and 
the Levant, and known as barilla. It contains from 
fifteen to thirty per cent, of carbonate with a little 
sulphuret, and is mixed with sulphate and muriate 
of soda. Spanish sodas are vei-y extensively used in 
England, being considered superior to the artificial, 
inasmuch as the bard soap is thereby found to be less 
brittle and more plastic, a peculiarity which in lire's 
opinion is attributable to the small proportion of po- 
taasa which they always contain. Such sodas, more- 
over, and especially those extracted from plants, and 
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y a considerable quantity of the eliloridc of 
Bodium, wei'C formerly exclusively used in the manu- 
facture of the Maraeilles olive oil soap during the 
salting operation, called by the French relargage. It 
was also further used in the second and third boiling. 
In lien, however, of this kind, the salted soda, — the 
" soude saUe," — an artificial soda, is substituted in Mar- 
seilles, and is almost universally used at the present 
time; the method of manufacturing which, as has been 
previously remarked, is hased upon the preparation 
of sulphate of soda from salt, its transformation into 
crude carbonate of soda (designated black ash), and the 
purifi-cation of the crude soda by lixiviation, evapora- 
tion, and calcination. The product thus obtained is 
termed white ask, or soda ask. According to Moi'fit, 
the standard of good soda-ash in our market is 80 
per cent, carbonated, calculated both from caustic and 
carbonated soda- 
Soda is found in commerce purer than potash, and 
mostly with uniform properties. ■ Indeed, potash is 
often adulterated with it, owing to its cheapness. 
From the white soda ash, the soda salt, or the crys- 
tallized carbonate of soda, is produced, 100 parts of 
which consist of 

Carbonate of soda 37.20 

"Water of crystalliaation tl2.80 



Caustic Soda. 
It is only within the last few years that the caustic 
soda has been oft'ered in the market, and can be pur- 
chased either as a solid or a liquid. In the latter 
state, it is denominated concentrated lye, and soap- 
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makers find it a most convcment commodity, as it 
saves them tlie trouble of preparing it themselves. 
It is well known that a certain weight of caustic 
soda represents a larger amount of soda eomhining 
with the fats than the ordinary soda. Wo found it 
always nearly caustic. 

Both red and white, of equal value, are in the 
market, but a prejudice exists against the former, 
the eoapmakers being impressed with the idea that 
it is not so well adapted for their business as the 
latter. Their prejudices, however, are very gi'ound- 
less, for when the red caustic soda is dissolved, the 
coloring matter gradually settles at the bottom, and 
the liq^uid becomes entirely clear. In Europe they 
now use for making caustic soda, large quantities of 
a mineral called kryolithe, which is found in Green- 
land. 
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CHAPTER IIL 

ALKALIMETET; OR, TALUATION OF THE COMMER- 
CIAL SODA ASH, P0TA8SA, AND CAUSTIC SODA. 

For the purpose of determirimg the value of the 
above alkaliea, it ia necessary to have — 

A small hand-balance with weights, from one-half 
of a grain to 120 grains. 

A glass mortar. 

A set of test-tubea. 

A glass spirit-lamp. 

A (Sii) flask. 

A small evaporating dish of iron. 

A small evaporating dish of porcelain. 

A (Si) glaas funnel. 

An iron tripod. 

Litmus and filtering paper. 

Neoessary Chemicals. 

Alcohol (ninety-five per cent.), giv. 

Nitric acid (pure), S'i- 

Solution of chloride of barium, gii. 

Solution of nitrate of silver, gii. 

In order satisfactorily to estimate the commercial 
value of soda ash, or potaah, or solid caustic soda, it 
is necessary to determine — 
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Ist. The amount of water they contain. 

2d, The amount of caustic and carbonated alkali. 

3d. The foreign aabstances existing in them. 

(1.) Estinmiion of the Amount of Water.—IOQ grs. of 
the alkali are heated in an iron capsule over a gas 
lamp, or other suitable heating apparatus, until all 
the water is expelled, which may be tested by a 
plate of cold glass or metal held for a moment over . 
the capsule, when whatever vapor arises from the 
heated material will be condensed on its surface. 
After all the contained water is thus driven otF, tlie 
loss of weight will indicate the amount of water 
existing in every 100 gra. of material, and the abso- 
lute weight of the desiccated parcel will be the per 
cent, of alkali contained in the crude material ; the 
loss also will indicate the per cent, of water contained 
therein. 

For example, if it weigh 90 grains, it obviously 
follows that, in the first instance, 10 per cent, of the 
whole consisted of water. 

(2.) Estimation of the Amount of Caustic and Carbon- 
ated Alkali. — ^In a given sample, it is very important 
to ascertain if we have only caustic alkali or only car- 
bonated alkali, as well as the amount of each it con- 
tains. For example, if we have a potash or soda, of 
which only one-third is caustic, and two-thirds carbon- 
ated alkali, the latter amount must be changed into 
the caustic state before it can be used in soapmaking. 
It is best, we would observe, first to determine the 
amount of caustic alkali. 

(a.) Estimation of the Amount of Caustic Alkali. — 
Concentrated alcohol, it must be remembered, will 
only dissolve caustic soda, and not in any way affect 
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the other ingredients always found in commercial 
potash, soda, or caustic Boda. Hence, it' we take 50 
grains of commercial soda, reduce them to powder in 
a glass mortar, put half of it in a two-ounee flask, 
with the addition of half an ounce of alcohol of 95 
per cent., shaken all well together, and leaving it 
stand for a few hours, afterwards transfer the liquid 
floating on the top carefully into an evaporating cap- 
sule of porcelain, and let it quickly evaporate over a 
lamp, gradually increasing the temperature until 
nothing more evaporates, and then when cooled, im- 
mediately weigh the capsule again, we thereby ascer- 
tain the actual amount of caustic soda which the 
sample contains. If, for example, the product bo 20 
grains, it consequently follows that in the original 
100 grains of commercial soda, 40 per cent, is com- 
posed of caustic soda. Before, however, the evapor- 
ating process is commenced, in order that nothing be 
lost, a little alcohol should be mixed with the deposit 
in the flask, and being filtered, added to the liquid 
which had already been transferred, 

(&.) Estimaiian of the Amount of Carbonated Alkali: 
(Indirect). — In this process, it is requisite to determine, 
first, the actual amount of alkali existing in the soda 
or potash, and this being ascertained, the quantity of 
carbonated alkali is reduced by calculation, 

50 grains of the alkaline sample are to be dis- 
solved in a flask containing two ounces of water. 
Next weigh out, on a watch-glass, 100 grains of well- 
crystallized oxalic acid, reduced to a fine powder. 
Small portions of this acid powder are then to be 
added at a time (by means of a spatula or knife) to 
the alkaline solution, shaking the liquid between 
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oaoh addition, or stirring it with a glass rod, heating 
and testing it with litmua paper, till the latter be- 
comes slightly reddened, while the liquid is hot. 
The residue of the oxalic acid is then weighed, and 
supposing it to be 43 grains, it ie obvious that to 
saturate the alkali in the 50 grains of the sample, 57 
grains of oxalic acid were consumed. 

Now 7.87 grains of oxalic acid are capable of satur- 
ating or removing the alkaline reaction of 5 gi-ains of 
caustic soda, or 7 grains of caustic potassa. 

Suppose the alkali we have thus analyzed be a sam- 
ple of soda ash in which we have already ascertained 
the amount of caustic soda, then the whole amount 
of alkali we have now found in the 50 grains is calcu- 
lated upon caustic soda. 

57X5 

- = 3e.2. 

7.87 

But we found under (a) by direct determination, 
that the real amount of caustic soda in 50 grains ^ 
20 grains. Then 16,2 grains (the difterence between 
36.2 and 20), are to be calculated upon carbonate of 
soda. As now 5 grains of caustic soda are equivalent 
to 6,62 grains of carbonate of soda,* 16,2 caustic soda 
are, therefore, equivalent to 21,6 grains of carbonate 
of soda. This is 43 per cent. 

We have hitherto found in the respective soda ash: 
water, 10 per cent. ; caustic soda, 40 per cent. ; car- 
bonate of soda, 43 per cent. Hence, assuming these 
results to be accurate, the amount of foreign sub- 
stances in the sample of soda ash is 7 per cent. 

* 7 gTiiina of caustic potassa ai'e equivalent to 8.63 cwlionate of 
potaeaa. 
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(e.) Determination of the Nature of Foreign Ingredients. 
— These may be soluble or insobible. As they are 
not taken up by the lye, the savonnier cares little or 
nothing about the insoluble substances; but in some 
eases he is interested in those which are soluble, 
though they are not of any value for him. Generally 
they are found to be chlorides or sulphates. The 
former kva detected by adding a solution of nitrate of 
silver to a clear solution of the substance to be ex- 
amined, which bas been previously slightly acidulated 
with chemically pure nitric acid, and if there be 
chloride of potassium or salt present, a white curdy 
precipitate will be fonned, which, by exposure to 
light, becomes first violet, and subsequently black. 

Sulphates, on the other hand, are detected by first 
neutralizing the solution with nitric acid and then 
adding a solution of chloride of barium, a finely pul- 
verulent heavy white precipitate is formed. 

To many it may be of interest, if not of importance, 
to ascertain, moreover, if there be any sulphide of 
sodium,* because, for instance, a potash or soda con- 
taining such, would be unfit for the manufacture of 
white soap. Its presence, indeed, vfiU have been 
already indicated by the development of hydrosul- 
phuric acid, by adding an acid to a solution of the 
alkali, a gas very much resembling rotten eggs in its 
smell. But wbere the odor of the gas fails to aiford 
sufBcientproof of the presence of hydrosulpburic acid, 
the application of the following reagent will rei 



* This ingredient ia often detected in the potnah and aoda, but 
ifer ill the caustic soda. 
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aJl doubt. The air suspected to contain it, is tested 
by placing in it a small slip of paper, moistened with 
a solution of acetate of lead, and if the gas be pres- 
ent, the slip becomes covered with a thin, brownish- 
black, shining iilm of sulphide of lead. 
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CHAPTER IV. 

OF THE PRHFARATION OF THE LYES. 

Of the Water. — Only spi-iDg or river water should 
be used in making eoap, which, moreover, muat be 
perfectly clear, otherwise clear lye cannot be pro- 
duced. It must also be free fixim organic matters, 
for these arc often dissolved, and though impercepti- 
ble, soon cause the water to become putiid. Nearly 
all waters contain mineral matters in solution. Hard 
waters, for instance, contain a certain amount of 
carbonate of lime, gypsum, chloride of calcium, and 
magnesium. When such waters are used, though the 
lyes be equally good, and the process of saponifica- 
tion not impeded, still there will be a loss of material 
in proportion to the quantity of alkali neutralized. 
A water containing more than twelve grains of such 
substances in one gallon, should be rejected. If hard 
water be used in soapboiling, the quality is not inju- 
riously aflected (as in dyeing), nor, we repeat, does- 
it retard the process (as is the case in brewing, for 
such waters act against fermentation). But it is, for 
the above-mentioned reason, a good plan, to make a 
careful examination of a certain kind of water before 
using it. For such cases, the services of a chemist 
will be required. 
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Preparation of the Lyes. 
Lye is an aqueous solution of caustic soda or 
potassa, and by the agency of which the chemical 
decomposition of the fat and its couversion to soap are 
effected. Caustic soda, indeed, is at present a com- 
mercial commodity, but it may occasionally happen 
that the savounier will_ have to prepare his own lyes 
from the carbonates, especially the potassa. Hence 
the expediency, in our opinion, of describing the 




method by means of which lyes can be prepared. 
They can be prepared in two ways. One plan is to 
reduce the soda or potassa into pieces about the size 
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of a nut, mix it with slacked lime, let it stand twenty- 
four hours, and then leach it out with water. I'or 
this purpose, they have in Prance tanks of brick- 
work or eheet-iron, capahle of holding from two 
hundred to five hundred gallons, and having a per- 
forated floor, placed from two to four iDches above 
the bottom, and covered with a layer of straw, on 
which is poured the mixture of lime with the alkali. 
A faucet is inserted between this perforated floor and 
the bottom, by means of which the liquor can be 
drawn off. The lyes prepared in this way are called 
" lessives faites ^ froid," but these are never perfectly 
caustic; whilst in this process, though possibly the most 
convenient, more lime is requisite than when the fol- 
lowing method ia adopted, which results in the forma- 
tion of perfectly caustic soda. The potash or soda (not 
too concentrated a solution), should be thoroughly 
brought together with lime-milk, this process being 
sustained with heat. The carbonic acid of the alkalies 
thus uniting with the lime, forms insoluble carbonate 
of lime, which settles at the bottom. "We stated above, 
that the solution of the alkalies must not be too 
strong; it moreover must be of a definite concentra^ 
tion, A French chemist, for instance, fiscortained 
that it was necessary that there should not be more 
than fifteen per cent, of alkali in the solution, other- 
wise there would remain a portion of the carbonated 
alkali undecomposed. 

Suppose one hundred pounds of pearlash have to 
be transformed into caustic potash; for this purpose, 
a one hundred and fifty gallon kettle, containing 
eighty-five gallons of water, should be heated with 
steam or open fire ; and when it boils, the pearlash, 
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having been previously pulverized, should he gradu- 
ally dropped in, stirring it all the time. As soon as 
it ia thus dissolved, forty-eight pounds of slacked 
lime, made into milk of lime, should also he gradually 
put into this hoiliiig liquor. Experience has proved, 
that for the thorough decomposition of the carbonates 
of the alkalies, the process of boiling must be con- 
tinuous and uninterrupted, and the lime of a milky 
consistency, not in pieces, nor in powder. 

In order to ascertain whether the lye is caustic or 
not, take a test-glass full, let it stand till cool, then 
filter, and drop into the clear liquid some nitric acid ; 
if it effervesce, the lye is not caustic, and vke veisd; 
when not caustic, the boiling has to be continued 
till the portion taken from the kettle shows, when 
filtered, no escape of carbonic acid, if nitric acid be 
added. As soon as no carbonic acid escapes from 
the lye, thus tested, the fire should be taken out, the 
liquor carefully covered, and suffered to remain un- 
disturbed for twelve or fifteea hours, so that the lime 
may settle. After this, the clear liquor should be 
transferred by a syphon into a wooden vat, lined 
inside with sheet lead, and having a cullendered false 
bottom, and cock fitted near the bottom (see Fig. 5), 
80 that the clear lye may be drawn off. 

The number of vats necessary, depends, of course, 
on the amount of business transacted, each of which 
should be kept carefully covered. The remainder in 
the kettle, containing yet some lye, may he lixiviated 
two or three times with water, for though weaker 
lyes are thereby thus obtained, they are nevertheless 
serviceable at times. 

The lime used must be of a good quality, and not 
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been exposed to the atmosphere. Fat lime is best; 
only the quantity actually required should be Blacked 
at a time, because the hydrate of lime (as well as the 
lyes) loses its causticity when exposed to the air. 




For onehuudred pounds of crystallized soda, twenty- 
four pounds of quicklime are requisite ; for onehundred 
pounds of pearlasb, double that quantity' (or forty- 
eight pounds), and for one hundred pounds of soda 
ash, sixty pounds will generally be required.* We 
may however observe, that for the transformation of 
pearlash or soda into caustic lyes, more or leas quick- 
lime is n'ecessary, according to the amount of car- 
bonated alkalies they contain. For instance, if the 



lb the quantity of the lime mejitioned here, it ia oni 
e than would be necessary acfiorcling to the cfticulKtion. 



, Google 



STRENGTH OF a' HK LYES. 5*S 

pciirlash contains only seventy per cent, of carbonate, 
70X*8 

^83.6 pounds 

100 

of lime will be necessary, for one hundred pounds 
of pearlash; a surplus of lime, however, we may 
obsei-ve, never proves injurious. 

Estimation of the Strength op the Lyes. 
For this purpose Baumfe's hydrometer, with which 
almost every soapmaker is acquainted, is generally 
used, though it does not always indicate the true 
strength of the lyes, because in dividing the stem, a 
perfectly pure lye of caustic alkali is irsed, whereaa 
that now employed by the savonnier never is pure, 
but contains always the peculiar impurities of the 
soda or potash (sulphates and chlorides). These in- 
fluence the specific weight of the lyes. As, for 
instance, a lye in which the alkalimeter indicates 
eighteen per cent, of caustic alkali, does not really 
contain eighteen per cent, of pure caustic alliali, but 
includes also the foreign matters. This is especially 
tJie case in weak lyes, more so than in strong. When 
using this instrument, therefore, we must bear in 
mind, that it gives ue only the indications of the 
relative strength of the lyes. 

The following table exhibits the quantity of fused 
potassa and solid caustic soda in 100 parts of lye, with 
their respective degrees, after Baum^'s hydrometer ; 
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Desr^B. 


Specific GrsTlty. 


p........... 


„.,.». 


40° 


1.357 


33,46 


32.40 


35" 


1.299 


29-34 


28,16 




1.245 


24,77 


22,58 


25= 


1,196 


20,80 


17,71 


20" 


1.151 


16,40 


13.77 


18" 


1.184 


14.38 


12. 


W 




12,29 


10.26 


U° 


l.lOl 


10,59 


8,85 


12° 


1.085 


9.20 


7.69 


lO" 


1.070 


7.74 


6,49 


8" 


1.055 


6,25 


B,46 




1,041 


4,77 


4,02 




] .0-27 


3,21 


2,5)2 


2° 


1.013 


1.63 


1.38 


0° 


1.0 








In certain easea, it is requisite to transform stronger 
lyes into weaker of a definite degree of strength. 
Though, to effect this, mach precision ia needed ; 
still, we think the reader will tind little, if any diffi- 
culty, after perusing the annexed part, containing four 
tables for the reduction of strong lyes, published by 
Mr. Engine Loi'm€, the excellent author of the work 
"Manuel eomplet du Savonnier," 

The first column at the left of each table shows the 
quantity and the degree of the lye to be diluted. 

The second indicates the quantity of water to be 
added to the lye. 

The third gives the amount of the lye obtained by 
the admixture of both liquids; and 

The fourth exhibits the areometric degree of the 
lye. 
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Showing the different oreometrK degrees resulting from a mixlwe 
of 10 gallims of soda lye, of 36 degrees BawnS, with quanUtUe of viaier 



varying from 10 


90 gallons. 






Number 




Nnmlwr 


ArsometTio 












gKUons of Water. 










20 


23 


10 


20 


30 


17 




30 


40 


14 






50 


12 


10 


60 


60 


10 




m 


70 




JO 


70 






10 


80 


90 


n 


10 


90 




n 


10 gallon 


ofije.orsede 


reasBflume, weigh li2J lbs, 



Showing the differmti m-eometrie degi-ees resulting from a mix 
of 10 lbs. of soda lye, of 86 degrees Saumi, with quantities of w 
vftryvngfrom 10 io 100 Us. 



Number 


Number 


N.™h„ 


A t -IS 










o(36dBgreea. 








10 


10 


20 


21 


10 


20 


30 




10 


30 


40 


lU 


10 




50 




10 


50 


60 




10 


60 


70 


8 


10 


70 


80 


ei 


10 




go 




10 


90 


100 


5 nearly. 


8,8 gallon 


of lye, of 30 d 


grees Baumc, « 


eigh 100 Iba. 
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TABLE III. 



Shqvnng the different 
of 10 gallons of soda lye, of 
varying from 10 to 90 gallo 



degrees resulting from a inix 
s BaayaS, with guantiiies of w 



Numtev 




Na^bn. 












LyeofaOiagreoa. 








10 


10 


20 


19 


10 




30 


nearly 14 










10 


40 


SO 


3 


10 


50 


60 


8 


10 


fiO 


70 




10 


70 


80 




10 


80 


<J0 


5 


10 


90 


100 


H . 


Remarks.— 


10 gallons of soda iye, of 30 degrees, weigh 10* 

ns of this lye and 25 gallons of water give 100 

of 25 degrees Buamh. There are 28^ lbs. of 






Cftustio soda v 


anted for making 10 gallons of lye of 30 degrees 


Baumfa. 





Showing the different am 
of 10 lbs. of soda lye, of 
varying from 10 io 90 lbs. 



TABLE IV. 

BaumS, with guaniitiea of w 



Lje ofaoVereea, 


ofpoandaofWater 
lobBemiiloyBa. 


Mumbsr 
LyenbWQBd. 


ArooTDetric 
0fth..l.yB. 


10 
10 
10 
10 
10 
10 
10 
10 
.0 


10 
20 
SO 
40 
50 
60 
70 
80 
90 


20 
30 
40 
50 
60 
70 
80 
90 
100 


12 
9 

6 

5 
6or5J 

f 


9.6 gallons of lye, of 30 degrees Baume, weigh 100 pounds. 
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CHAPTER V. 



SAPONIFIABLE FATS. 



Nature of Fats. 



All the naturally occurring fats are mixtures of 
aubatances, the constituents of which are similar to 
the salts which inorganic chemistry embodies, z.e,, 
we find in the fata several organic acids and hases. 
For instance, the sulphate of soda, or the glauber salt 
{in daily use) is the combination of an acid (the sul- 
phuric acid) with a base (the soda). The fats are, 
similarly, combinations of acids (the fatty acids), 
with a base (the fat base). The diflerence between 
the constitution of an inorganic salt (as above de- 
scribed), and those of fats, is simply this: in the 
former there is only one base with one acid, in the 
latter several fatty acids are united with one base, 
whilst others also have several bases. 

The most common fat base is the oxide of glyceril 
(with which we are unacquainted in its pure state), 
but which we know unites with water immediately- 
after its separation from the other constituents of the 
fats, and thus forms the glycerine, or sweet principle of 
oils. In the salting operation, this glycerine sinks 
below the lye, and becomes dissolved in the brine. 

The most common fatty acids are: the margarie, 
the stearic, and the oleic, which, uniting with the 
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oxide of gljceril, form the margarine, the etearine, 
and the oleine, of which, in various proportions, all 
fats eonaist. The margarine is found principally iu the 
butters, and not drying vegetable oils, the stearins in 
the siiets, and the olein constitutes the liquid portion 
of mo8t animal and many vegetable fata; in these 
latter, too, palmitin, another principle, and somewhat 
resembling margarine, is sometimes traceable, espeei- 
al]y in the palm oil. The palm oil baa also this 
additional peculiarity, that it contains free acids, the 
quantity of which increases with its age, and hence 
the reason why old palm oil saponifies better than 
fresh. Pelouze and Boudet found in one sample of 
fresh palm oil, one-third free acid, in another, one 
and a half, and in a third, nearly four-fifths of its 
weight. 

There are, moreover, found in fats, tissues, albu- 
men, traces of slime, pigments, and often peculiar 
acids, which impart to them a peculiar odor. 

In regard to the mutton and goose fat, Ohevreul 
has proved that they owe their strong and penetrating 
odor to a peculiar substance which he calls hircine. 

Having thus made, as we tliini?:, some necessary 
reniarks on the immediate principle and nature of 
the fats, we px-oeeed to a special consideration of the 
various fats, and first we will speak of the 

Veoetable Fats or Oils. 

They have generally a very diflorent consistency ; 
some remain liquid at a temperature of +5 to +4° 
B"., some, as the olive oil, solidify at the freezing-point 
of wat«r, whilst others coagulate at a temperature of 
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f>0° to 60° ¥., as is the case with the palm oil and 
eoeoamit oil ; these are also called butters. 

All the oils, with few exceptions, are lighter than 
water; their specific gravity oscillates between 0.919 
aod 0.9 of 0. They, however, have many properties 
in common, as, for instance, they are both liquid at 
a temperature of 65° to 85° F., and both insoluble in 
cold and hot water, but easily soluble in ether, and 
all of a sweet taste. 

Exposed to the atmosphere for some time, many 
undergo remai-kable changes. Some solidify, others 
thicken and become hard, but retain their brilliancy. 
Vegetable oils have consequently been divided into 
two classes, into the drying or siccative, and into the 
fluid or non-siccative oils. Of the first named, are 
oil of Hnseed, hempseed, and poppy oil. Of the 
second, olive oil, palm oil, sweet almonds, and cocoa- 
nut oil. 

According to the mode of obtaining oils, we dis- 
tinguish oils of the first and second pressure. Expeii- 
ence has shown that those of the second pressure are 
more serviceable to the soap manufacturer, for though 
less liquid and often mucilaginous, they nevertheless 
contain more stearine, and we must remember the 
i-icher the oils are in stearine, the harder are the soaps 
they yield. 

CocoANTJT Oir.. 

This substance, also called cocoanut butter, is 
found in a liquid state in the nut of some palm spe- 
cies, growing in Brazil, Ceylon, and at the coasts of 
Malabar and Bengal. In commerce, the nut is called 
" copperah ;" it yields sixty per cent, of the fatty sub- 
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stance. The cocoa butter is white, awect, aud of the 
fionsistency of Sard, of a mild taste, and when fresh, of 
an agreeable odor. Its nieUing-j)oint hea between 
60° and 70° F., and it becomes easily rancid. 

Six different fatty acids have been discovered in 
the cocoa butter, most of which being solids, accounts 
for the great firmness of the soaps it forms. This fat 
is also remarkable in another relation, uniting with 
soda lyes in any proportion, without separating from 
them. Owing to this exceptional property, this fat is 
used in large quantities for the making of filled soaps. 
It is veiy slow to unite with lye by itself; it is there- 
fore usually applied in combination with tallow or 
palm oil, increasing theh" emollient properties, and 
also giving to the tallow soaps a brilliant whiteness. 

Palm Oil. 

This fat, which owing to its consistency, should 
more properly be called palm butter, is obtained 
from the fi'uit of several varieties of palm trees, 
growing especially in South America, at the western 
coast of Africa, and in the East Indies. The Canary 
Islands and Madeira, also furnish us palm oil. The 
commercial oil never is identical in its composition, 
which difference probably must be ascribed to the 
state of maturity of the fruits, and especially to the 
varietie'! of the trees from which the oils are extracted. 
The palm butter is of an orange color, and when not 
rancid, of a violet odor. The commercial kinds have 
different denominations; the prima lagos and secunda 
lagos are considered the best. The melting-point of 
the fresh crude palm butter, is, according to Payen, 
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at 80° F., while it is of a irnich higher fusing-point 
when old. In commerce, we find sometimes a ficti- 
tious article, which is nothing more than tallow and 
lard melted together, colored with natural palm oil 
aud aromatized with powdered orris root. This arti- 
cle, however, is easily distingniahed from the natural 
palm oil, for the genuine is soluble in acetic ether, 
whilst the spurious will not dissolve. 

Palm oil ia employed hoth in the bleached and in 
the natural state. In the bleached state it produces 
a soap of most beautiful whiteness, and rich with the 
characteristic odor of the oil, especially when the oil 
ia operated upon hy the chromic acid process, which 
we propose to describe hereafter. 

For the bleaching of 1000 Iba. there is necessary 
5 lbs. red chromate of potassa, 10 lbs. strong hydro- 
chloric acid, and 2J lbs. sulphuric acid. First, the 
chromate of potassa ia pulverized and solved in hot 
water (twenty pounds of water will be enough to efiect 
Bolution). The palm oil should next be transferred in 
a wooden tank, and heated with steam until 120° F. 
are reached; this temperature obtained, the steam is 
turned oif and a portion of tlie solution of the chro- 
mate of potassa is added, agitated, and a proportional 
portion of hydrochloric acid added ; at last the sul- 
phuric acid. After thoroughly agitating this mixture 
with the oil fora few minutes, the oil changea in color, 
becoming first black, then dark green (of the reault- 
ing oxide of chromium), and soon afterwards hght 
green, when a thick froth appears on the surface, 
which appearance is an indication of the completion 
of the process. If a sample of the oil, when taken 
out and allowed to aettle, does not appear sufficiently 
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decolorized, an additional portion of the bichromate 
of potasaa, with muriatic and sulphuric acids, should 
he added. The process is completed in from twenty 
to thirty minutes. 

The whole has to be left quiet for one hour, so that 
the solution of the resulting salts may settle. The 
clear oil is then drawn off in a wooden cask, mixed 
with some water, and heated again by the introduc- 
tion of steam. It ia again left alone for some time, 
and the fat subsequently drawn off. 

In making soaps palm oil ia usually employed with 
tallow, in the proportion of twenty to thirty of the 
foi-mer to one hundred of the latter. It is also usually 
employed in making rosin soap in order to correct the 
flavor of the rosin and brighten the color. 

Olive Oil 

is procured from France, Spain, Portugal, Italy, 
Greece, Northern Africa, and from the islands of the 
Mediterranean. It seems to have been known from 
antiquity, for its mode of manufacture ia mentioned 
in holy writ, and what ia remarkable it has but little 
varied since. We distinguish particularly three kinds 
of oils, namely : the oil of the first pressure, or virgin 
oil {kuile fine on vm-ge) obtained by a gentle pressure 
of the freshly gathered fruit; a second kind is gained 
by submitting them, when thus pressed, to the fiction 
of hot water and pressing them between metallic 
plates previously heated; and the third inferior kind 
(called les ressmces) is the product of this residuum, or 
marc, when boiled in water. Only these two latter 
kinds serve in the manufiicture of soaps ; often they 
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are adulterated with cheaper oils. In the order of 
the affinity of the fatty hodies to the alkalies the olive 
oil occupies the first rank ; it yields, also, a very excel- 
lent soap, highly estimated for ita fresh and agreeable 
odor. It ia very extensively used by soap manufac- 
tories in Marseilles and for the well-known Windsor 
eoap. An old receipt prescribes nine parts of good 
ox tallow and one part of olive oil. There is very 
little demand for it in this country, probably owing 
to its costliness, and it is seldom used, except in the 
limited manufacture of the finest toilet soap. 

Oil of Poppy. 

This name is given to the product, on pressure, of 
the bruised seed of the Pajxiver somniferus. It is 
whitish-yellow, inodorous, of an almond taste, and 
when pure less viscous. than most oils, and remains 
liquid even to 0° !P. It belongs to the class of drying 
oils. Seeds of poppy are brought from the East Indies 
to some extent for oils. It is especially used for the 
manufacture of soft soaps ; and in France it is em- 
ployed with tallow for the manufacture of an imita- 
tion Marseilles soap. 

GaLAM BOI'TER. 

In addition to the above-described fats, we will 
mention three fatty bodies, of the consistency of tal- 
low, which have lately been brought into the English 
market. 

The galam butter is the product of the Bassia bidy- 
raeea, a tree growing in Africa. It is of a reddish- 
white color, milcl odor and taste, and saponifies 
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readily. It has been found to contain eighty-tivo per 
cent, of stearine, and eighteen per cent, of oleine, 
and is solid at 85° F, Another fatty snbstauce, met 
with in Africa very often by travellers, is obtained 
from the buller tree of Shea; it was discovered by 
Mungo Park. 

Stillingia Butter 

is a fat exported from China, and obtained by pres- 
sure from the fruit of a tree growing in the valley of 
Chusan. It is of a brilliant whiteness, of little or no 
odor, harder than the common tallow, and fuses at 
99° F. As to the method of obtaining it, and from 
what part of the tree it is extracted, various and very 
opposite opinions are entertained, 

Mapurea Tallow 

is a newly-diaeovered fatty matter, extracted by Iiot 
water from the mafurra kernel; these kernels are of 
the size of a cacao bean, which abound in Mozam- 
bique, Madagascar, and the Isle of Reunion. It has 
a yellowish color, and an odor similar to that of 
cocoa butter. It is less fusible tlian tallow, and with 
the alkalies forms a brown soap. It contains a largo 
percentage of solid fat, and it is said to be easily 
procurable at a cheap rate. 

Animal Fats. 

Though identical in their elementary composition 
with vegetable fats, they are nevertheless distinguish- 
able by tlieir color, odor, and consistency, as well as 



,v Google 



65 



by the larger proportion of-stearine and margarine 
they contain. It is to these constituents that the 
animal fats owe their aoUdity. - There is, however, 
also a great difference in the consistency of the ani- 
mal fats, whilst the richer they are in solid constitu- 
ents, the higher is their melting-point. In the Ceta- 
cei, a class of whale fishes, the fats are generally 
fluid; in the carnivorous animals soft and rank- 
flavored ; and nearly scentless in the ruminants ; 
usually white and copious in well-fed young animals; 
yellowish and more scanty in the old. The degree 
of firmness, moreover, is not the same in all parts of 
the organism. The fat of the kidneys is generally 
harder and more compact than that found in the 
cellular tissues and in the hovvels of animals. In 
general, the fat of the female is softer tlian that of 
the male, easily perceptible, as the tallow of the ox 
compared with that of the cow. Even the climate 
has its infinences, for we find that in the temperate 
zone, the fats have greater hardness, and are more 
compact than those of colder countries; the same 
may be said of the seasons, as we find that the fat of 
animals killed during the summer months is much 
softer than that of animals killed during the winter. 
The nourishment, also, has a marked and material 
influence ; for the dryer, more substantial, colder the 
fodder, the better and harder will be the fat. Oil 
cakes and distillery slops diminish the consistency 
of it. . 

The color and odor of the fats have, of couree, effect 
in the manufacture of soaps; but interesting and use- 
ful as these details are, we are obliged to abridge them, 
and pass to a more special consideration of the fats. ■ 
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Beee Tajllow. 

Of all animal fats, this is the most used. Its general 
characters are well known; it has a yellowish tint, 
due to a peculiar coloring matter, separable by several 
washings in hot water, and is firm, brittle, but not so 
white as mutton snet. That rendered hy steam, as 
is now universally done in France, is generally the 
whitest. The melting-point of beef tallow we found 
to he as high as 111° F., and it can he cooled down 
to 102° F. before it becomes solid again. Among 
the varieties of tallow which appear in commerce, the 
North American is the most in demand (it contains 
about seventy per cent, of stcarine). The Russian 
tallow is also much esteemed ; less so the tallow from 
South America. 

Mutton Suet. 

Mutton suet is generally compact, firm, whiter, and 
has less odor than heef tallow ; however, when the tat 
is stale the smell is most disagreeable and nauseating. 
Mutton fat, moreover, is richer in stearine than beef 
tallow, and is consequently much sought after by the 
tallow as well as the stearine candle manufacturers. 
Saponified with soda lye it yields a beautiful white 
soap, but being so rich in stearine it ia liable to be- 
come too hard and brittle. In order, therefore, to 
obtain a milder and more unctuous product it is gen- 
erally mixed with fifteen to twenty per cent, of lard 
or cocoanut oil, whereby a superior soap is obtained, 
especially adapted as stock tor the manufacture of 
toilet soaps. 
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Hog Pat (Lard). 



This is generally prepared from tLe aclipoae matter 
of the omentum and mesentery of the hog, by freeing 
it from the membrawoua matter connected with it, 
washing with water and melting it with moderate 
heat, so ae to separate the fat from the cracklings. In 
this state it is an important article of trade. Western 
lard is generally rendered by steam; it has also a 
granular appearance, and can be pressed for oil with- 
out any fuiiiier granulation. Corn-fed lard has the 
most consistency, made-fed is next in quality, while 
that obtained from hogs, fed on distillery refuse, is 
thin, flabby, and deficient in body. Lard has, when 
fresh, a mild and agreeable taste, the consistency of 
butter, and its melting-point is at 81° P. It consists 
of sixty-two per cent, liquid fat or oleine, and thirty- 
eight per cent, of solid fat. Wh-en granulated and 
pressed at a low temperature, it yields a fluid, denomi- 
nated lard oil, which, as a commercial commodity, 
varies materially in quality. The pressed cake, con- 
sisting chiefly of stearine, is teiined solar stearine, and 
exclusively used in the manufacture of candles. 
Lard is an excellent material for soap manufacturers; 
it forms a white, sweet, and pure soap. For the pur- 
pose of rendering it more frothing it is saponified 
either with tallow or cocoanut oil. 



Horse "Fat 

is found in trade from a white to a brown color; it is 
mostly extracted by steam from different parts of 
dead horses, and there are from fifty to one hundred 
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pounds obtained from one horse. The soap made 
from horse fat, after several successive boilings, is 
white and firm; but owing to its peculiai' odor it 
can only be employed advantageously ill the prepa- 
ration of demi-palm and rosin soap. 

Bone Fat. 

Bonea contain, on an average, about five per cent, of 
fat, brownish-white in color, and of an oily consis- 
tency. Only fresh bones are adapted for the ex- 
traction of fat, because when bones are kept for 
some time, the fat permeates the texture of the bones 
in such a manner as to render its extraction very 
difficult. Where no machinery is used, the bones are 
generally spht up lengthways by a hatchet, boiled in 
water, by means of which the fat is evolved, de- 
canted, and filtered. 

For punfying and deodorizing bone fat, Mr. H. 
Sehwai'z recommends to melt the fat and a smaU 
quantity of saltpetre together, and aftei-wards add a 
sufficiency of sulphuric acid, to decompose the latter. 
The mass scums very much, becomes of a hght yel- 
low color, loses its noxious smell entirely, and fur- 
nishes a fat very well adapted for soaps. 

Fish Oil 

is a term applied to various products very different 
in their origin. The fat of several species of whales, 
for instance, is employed to obtain fish oil, such as 
the cachalot, the pot-fiah, the wbale of Greenland, 
the Antarctic whale (Balena Australis), different dol- 
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phin epecies, the iiarvall, the eea-pore, and several 
species of rohben and maniniifera belonging to the 
claas of whales. According to the origin, conse- 
quently, there are different kinds of fish oil in the 
market. The oil, for instance, which flows out spon- 
taneously from the fat heaped up in a resei-voir, is 
called white fish oil. There are also boiled fish oils, 
and, under the name of Iram oil, a variety of inferior 
qualities are included. Tor theu" further puiifica- 
tion, bone-black is often mixed with them, and after 
remaining a month or two they are filtered through 
charcoal. The chemical composition of fish oil is 
very complicated, as it contains volatile odors, acids, 
gall, and different salts. Pish oil is used as a burning 
flnid, for making soft soaps, and adulterating other 
oils, and by the manufacturers of chamois leather. 

Sperm Oil and Spermaceti. 

In the head and special cavities of the cranium of 
several Cetaeei, especially of the pot-iisb or cachalot, 
and some species of dolphins, there ia a liquid fat 
from which, after the death of the animal, a large 
quantity of a white, fii'm, tallow-Uke substance is 
separated. The liquid part is what is calied sperm 
oil, and the solid part spennaceti. The spemi oil is 
found in commerce bleached and unbleached, the 
latter having a brownish appearance and disagreeable 
odor ; chemically regarded, it is veiy interesting. It 
is easily saponified and the soap resulting is readily 
solved in water. The spermaceti is almost exclusively 
used for luxuB candles. 
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Oleic Acid. 

Though no animal fat, hut occurring from such, 
we will say a few words on it in adcEition to the 
above-described fats. Oldc acid or red oil is a pro- 
duct incidental to the manufacture of adamantine 
candles. There are two kinds in commerce. The 
one formed by the process of distillation is only fit 
for making soft soap, owing to its disagreeable odor, 
whilst the other, the result of simple pressure, yields 
soaps of great consistency, whether saponified alone 
or with an admixture of tallow or other fats. In 
cool weather, oleic acid has a mushy consistency, 
attributable to the solidification of the solid fat which 
it reduces from the stearine cakes, and amounts to 
ten or fifteen per cent. It often contains a small 
amount of sulphuric acid, hence, it should be borne 
in mind, that oleic acid ought to be washed with 
some weak lye before using it. Tt is not only employed 
by soapmakers, hut also by other manufacturers, and 
is therefore an article very much in demand. 

Elaidic Acid. 

By the action of hyponitrie aeid upon oleic acid, a 
pearly white, crystalline substance ia obtained, of the 
consistence of tallow, and termed elaidic aeid. It is 
manufactured on a large scale in England, since it 
has been found that it is equally serviceable to both 
soap and candle manufacturers. 
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THE MANUFACTUllE OF SOAP. 



CHAPTER I. 
on the boiling of soap. 

1. The Paste oh Pseliminaky Operation. 
{ Vorsieden.) 
The purpose of this operation is to produce a pre- 
liminary combination of fat and lye. This is done 
in very different ways. Some soapmakere use during 
the whole operation a lye of the same strength, while 
othera commence with a weak lye, then use one of 
middle strength, and finish with a strong one. In the 
first eaac, a lye is employed of 10 to 15° E. In the 
second, of 7 to 10, 15 to 18, and 18 to 25° B., suc- 
cessively. In some cases, as in the manufacture of 
rod oil soap, very strong lyes are employed, eay of 
25 to 30° B.; usually the fat is first put in the pan 
and then the lye is added. For the paste operation, 
no lyes should be used containing foreign salts (such 
as are found in inferior kinds of soda), for then it is 
very difficult to form a union of the fats with the lye, 
and no good sud is obtained. But when the soap 
has been separated from the lye by salt, lyes contain- 
ing salt may be used. In saponifying red oil, salty 
T 
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lyes may also be employed from the beginning. It is 
in iiU operations, however, a chief condition that the 
lye be caustic, because carbonate of soda (at least 
nnder ordinary pressure and temperature), will never 
decompose fat, i. e., it will not unite with it. 

For transforming one hundred pounds of fat into 
soap, about fourteen pounds of caustic soda are neces- 
sary, but generally more is employed, because the 
soda used in this country is never a pure hydrate 
of soda. In France, more lye is used for the paste 
operation than elsewhere, because the waste lye is em- 
ployed over and over again, and consequently there 
is no loss. The saponification, moreover, is thus per- 
fect and more easily performed. 

The quantity of lye taken ie also differently regu- 
lated by the manufacturers. Some add in the begin- 
ning the whole amount of lye, others add it gradually 
and in small quantities. This last mode is, in any 
case, preferable ; for a great quantity of lye added at 
once will never act so energetically upon the fat as 
one might suppose d priori. "Water retards saponi- 
fication, inasmuch as the resulting soap, being in- 
soluble in the strong lye, forms a smeary mass, that 
surrounds the non -decomposed fat, separates it, and 
thus impedes the action of the lye upon the fat. But 
when about one-fourth of the lye, in the beginning, 
is added, it soon forma with the fat a milky liquid 
or emulsion, which in heating gradually becomes 
clearer, producing a transparent soap solution, with 
intermingled fat drops. From time to time, in order 
to test it, a drop of the paste should be put on the 
tip of the tongue, when, if there still be free alkali 
in it, a, burning sensation will be produced, in which 
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case the boiling nmst be continued until a sweetish 
taste is experienced. More lye should then be added, 
under constant stirring, until the entire quantity is 
consumed. In this stage of the operation, the con- 
tents of the kettle are transformed into a homogene- 
ous, clear liquid, in which we can discover neither 
lye nor fat. If, moreover, the liquid be perfectly clear, 
it shows that the right proportion of fat and lye has 
been applied. Should saponification progress too 
slowly, a weak lye of from 1 to 2° B. may be added, 
and even eoap scraps will facilitate the combination 
of the fat with the alkali. By heating with an open 
fire, it sometimes happens that a portion of the paste, 
when it thickens, attaches itself to the bottom of the 
vessel, becomes overheated and burns. This burning 
is indicated by a black smoke passing oft" here and 
there with the vapor. "When this occurs, the fire 
should forthwith be reduced, and some gallons of the 
strongest lye added to prevent further mischief. By 
these means a slight separation of the soap from the 
]ye is occasioned, and the contact between the former 
and the metallic surface destroyed. In all cases, how- 
ever, the paste operation will be complete, when, hav- 
ing taken out the stirring-rod, the paste no longer 
drops from it, but elides down in long threads. This 
appearance is called " spinning " of the soap. 

"Wenext pass on to the second operation, i e., to the 
separation of the soap from the under lye, technically 
denominated "cutting up the pan." 
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2. Cutting tip the Pan. 
(AwsaUen.) 

This 18 done by stirring into the ingredienta of the 
Boap-kettle, either soda lye, containing aaltjOr a soki- 
tion of salt, or dry ealt. The separation in all these 
cases is founded upon the insolnbility of the soap in 
brine or strong caustic lyes, whereas weak lyes would 
dissolve it. Of all soaps, the cocoanut-oil soap is the 
moat remarkable, for, being dissolved by a brine 
solution, it ia peculiarly serviceable for waehlng in 
saltwater, whence itsname, " marine soap." Thissoap 
becomes so hard, that when separated from the gly- 
cerine, it cannot be cut with a knife, and consequently 
the salting operation should not be performed, but 
the soap boiled in strong lye with- one water. 

The following is the method by which the salting 
operation ia effected : one workman gradually adds 
the brine or dry salt, while another agitates the paste 
with a stirring rod from below upwards. This is done 
under gentle boiling. It is also essential to add the 
salt in the right proportion, the effect of which is not 
immediate but gradual, so that the whole amount 
requisite should not be stirred in at once, but in por- 
tions of about one-sixth. After half of it has been 
dropped in, the soap should be allowed to boil for 
about ten minutes before any addition is made. Ac- 
cording to concentration, twelve to sixteen pounds of 
salt are necessary for one hundred pounds of fat, in 
order to separate the formed soap from the sui-plus of 
water. The separation is perfect, when the aqueous 
portion is obsei-ved to run off from the curdy mass; 
when a sample is taken with a spatula, it is not of an 
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adhesive character whilst hot; and when, on placing 
Bome ill the palm of the hand, and rubbing it with 
the thumb, it hardens into firm scales. The termi- 
nation of the process is farthcrmore indicated when 
the surface splits up into several fields, separated 
from eaeVi other by deep furrows, in which there is 
not the fresh and soft appearance of froth, but of 
dry slabs, which, being forced from side to side by 
the escaping vapor, slowly arrange themselves one 
above the other. 

The fire should be extinguished when the soap, 
which was always covered with froth and bubbles, 
suddenly sinks and the froth breaks up into roundish 
massive grains, distinctly separated from each other 
and from the saline solution. The salting being com- 
pleted, the mass should be suffered to remain quiet 
for several hours, and then the under-lye drawn off 
by the faucet. 



3. Cleak-Eoilino. 

(Klarsiednn. ) 

In this operation the object is to obtain hardness, 
consistency, and complete neutrality of the soap. 
"We begin to boil the paste gently with tolerably strong 
lyes. Some manufacturers proportion the quantity 
of lye to be used, and having put in the first, boi! for 
eight hours or so, then draw off the lyo, put in the 
second, boil again, draw off, and so on. Should the 
soap, during the intervals, become too liquid, which 
may happen if a too weak lye has been applied, some 
handfuls of salt must be added, or the soap boiled 
with a weak lye containing salt. 
7* 
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It may liere be expedient to remark that, after each 
addition of lye, there should be, in taking np a por- 
tion by the spatula, some difficulty in running off the 
Jye. Should this not be the case, water roust be 
added, whereupon a quicker union of the alkali with 
the fat will be obtained. 

The process is terminated when large, regular, and 
dry scales appear on the surface, and when these give 
elastic, brilliant, white scales, and are easily pulver- 
ized by rubbing them in the palms of the hands. The 
soap should then be covered, left for some time, and 
eventually removed in the ladies. 

We have finally to mention that it is not at all 
necessary that the spent lye be of an alkaline test, as 
many manufacturers imagine. As soaps must be neu- 
tral combinations, this cannot be the ease when the 
brines contain free alkali, for a portion of the latter 
will pass over in the soap, and in washing it will first 
dissolve, thus attacking hands and fabrics. 

"We deem it expedient to add here some remarks 



by which process the formation of veins in the soap 
is produced, either as the effect of the lye itself, or 
by the addition of foreign substances to the soapy 
paste. In order accurately to understand how mar- 
bling, in the first instance, may be obtained, we must 
remember that some kinds of sodas employed in the 
manufacture of soaps contain both the sulphuret of 
iron and sodium. In saponification a chemical com- 
bination takes place between these and the fatty acids, 
not yet satisfactorily demonstrated, though it is in- 
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disputable that such combinations are formed with 
ironfor their baee. These diffusethemaelves through- 
out the mass, together with black aulpburet of iron 
(which is nothing else than what is called "vjffre"), 
and being held in intimate suspension form bluiKh 
veins in the white ground, thus giving to the soap the 
appearance of marble. In newly cut eaatile soap these 
in course of time, after exposure to the atmosphere, 
assume a brownish color, a change caused by oxida- 
tion, the protosalt of iron being converted into persalt. 
If, however, the soda employed does not contain those 
constituents in itaelf, sulphate of protoxide of iron, 
or copperas, previously dissolved, is introduced into 
the soapy paste, say four ounces of the dry substance 
to 100 pounds of fat. By the chemical union of this 
oxide with the sulphuret of sodium, always existing 
in the crude soda, the coloring principle in the mar- 
bling of the soap is produced. 

Mottled soap, made as above, is the caslile soap of 
commerce; it contains necessarily lees water than any 
other soap, and may hence be denominated Tiot fraud- 
ulent, as a superabundance of water would, in any 
case, have precipitated the coloring matter, and con- 
sequently rendered veining impossible. jPor the suc- 
cessful and satisfactory operation of marbling, a 
thorough practical knowledge, the result of persever- 
ance and experience, is absolutely requisite, for even 
the most euHghtened theoiist is often unable to teach 
the art. The essential point to observe, is to run the 
soap into the frames as soon as it presents the indica- 
tions which experience has proved actually necessary 
for obtaining a good marbling. The eye, possibly, is 
the best guide in this respect, inasmuch as there are 
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no fixed and precise regulations for the pei-formancc 
of this operation. The inter speraion of the blue with 
the red veins (called Manteau Imbelle by the French), 
is effected by stirring some pulverized colcothar into 
the soap, after marbling in the ordinary way. 
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CHAPTER IL 

NKW METHODS. 

The Process op Mege Mouries. 

Me«s Mouries, a distinguialied French ehfiinist, 
has recently found that the neutral fats in the oil 
seeds during germination, as well as in the animal 
organism during life, take the state of very movable 
globules, which offer to the action of reagents a great 
surface. In this globular state, fats show very par- 
ticular properties, from which we will only mention 
those calculated to interest the reader of this hook. 

1. In the ordinary state, fat, as, for instance, tallow, 
soon becomes rancid upon exposure to air; in the 
globular state, in a milky form, however, or in the dry 
state, in the form of a white powder, it will remain 
unaltered for any length of time. For practical pur- 
poses, it is easily obtainable by mixing melted tallow 
of 113° F. with water of the same temperature, hold- 
ing in solution five to ten per cent, of soap. 

2. In the ordinary state, it is difficult to combine 
tallow as well as the other fatty bodies with hot salty 
caustic lyes, but in the globular state they absorb this 
lye immediately, in a proportion varying with the 
temperature. Each globule, as it is attacked from 
all sides by the alkali, gives in such a case its glycer- 
ine quickly off, and in such a degree that in a very 
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Bhoii; time, each globule is transformed into a globule 
of a perfect soap filled with )ye. Two or three hours 
are sufficient for obtaining such a result. 

3. These saponified fat globules have the property, 
when heated over 140° F., of running off the surplus 
lye with which they are swelled or filled, and of retain- 
ing only water sufficient for ordinary soap. They thus 
eventually become transparent, and by stirring form 
a layer of melted soap over the lye containing the 
glycerine. 

4. The saponification of this mass is so complete, 
that, for the preparation of stearic acid, it is only 
necessary to add a corresponding quantity of diluted 
sulphuric acid, whereupon sulphate of soda will be 
formed and the fatty acids separated. It is then only 
necessary to melt them by the introduction of steam, 
for the purpose of separating them from the solution 
of sulphate of soda, to let them crystallize, and press 
them cold. Stearic acid will be obtained unchanged, 
inodorous, and with a melting-point of 1S6 to 138° 
F., while the oleic acid, flowing off, will be nearly 
colorless. 

The latter is even of a better quality than fixed oils, 
more desirable and useful for the manufacture of 
white soap of first quality, either alone or with other 
fatty substances. By using oleic acid alone (the gly- 
cerine being separated), it is only required to neu- 
tralize it with weak lye; the formation of soap then 
takes place immediately, which can be melted at once. 
If, however, the oleic acid be mixed with ordinary 
fats, the process described under 1. must be followed. 
Saponification can be effected in six hours, and in 
the course of twenty-four hours a soap can be prepared 
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as neutral and good, and of the same detersive quali- 
tiea, as the best old olive-oil soap, found in commerce. 
By this method, not only is more time saved, but no 
fat is'Iost in saponification, whereas in the ordinary 
process of boiling soap, no small quantity of fat ia 
wasted, by running in the under lye. 

MSge Mouri^s manufactures at present in his fac- 
tory near Paris 3000 lbs. of fatty acids daily, separat- 
ing the whole amount of the stearic acid existing in 
the fats, and using, at the same time, the oleic acid 
obtained thereby for the manufacture of soap. 

Fr. Knapp, who has repeated the experimenta of 
Mtige Mouri^s, and found them correct, attrlhutce the 
great efficacy of the globular state not so much to the 
globe form as to the microscopical smallness of the 
tallow globules, in which they can be attacked to 
their centres by the lye, while a larger lump of tallow, 
under the same circumstances, would soon be coated 
with a strata of soap, of a. thickness which would 
render it impossible for the lye to penetrate. As to 
the saponification in the soapmaker'a kettle, there is, 
strictly speaking, only an emulsion of fat obtained, — 
a homogeneous milky mass, foiToed hy the union of 
the melted tallow with the lye; moreover, soap ia 
partly, we ra^ight say simultaneously, produced with 
the first contact of these aubetances. This emulsion, 
alter standing some hours in the cold, becomes gradu- 
ally saponified. It might, however, be expected that 
the process of saponification would mature more rap- 
idly under the influence of heat and agitation; but 
such is not the case, and the hypothesis given is, that 
in the boiling each fat globule is immediately en- 
veloped in a layer of stearate of soda, which protects 



,v Google 



84 THE AET OP S0APMAKIN8. 

the nucleus from further saponification, jaat as drops 
of water thrown upon a hot iron at once acquire the 
spherical form, and continue rolling over it for a con- 
siderable time before they are fully converted into 
steam, which conversion, however, would have been 
more rapid at a lower temperature. In like manner, 
and upon the same principle, heated soap-bubbles 
are only denuded of their gelatinous coating, and the 
mass becomes a thickish soap solution rather than a 
chemical compound. 

Again, concentrated soap in the heated mass will re- 
tain a considerable quantity of fat in solution, thereby 
diminishing the action of the alkali. This, indeed, 
may be remedied by the addition of a middling strong 
lye ; but itt any case refrigeration and quiet are found 
to promote the combination of fata with alkalies, after 
having been heated for a sufiicient length of time to 
effect as minute a division of the molecules as possi- 
ble with the charaeteristic form of an emulsion. For 
this purpose a temperature greater than 120° F. is not 
required. 

Perutz, in his book, " Die Industrie der Fette und 
Oele,"* affirms that the facts discovered by M^ge 
Mouri6s, though no one has attempted to explain 
them, have, nevertheless, been successfully applied 
in soapmaking. To every rational manufacturer, he 
says, it must be known that saponification is produced 
with greater ease when the fat to be saponified is 
stirred for about an hour under a slight heat, about 
140° F., with the so-called combination lye {Verbin- 
dwngs lange), and suffered to remain undisturbed for 

» Berlin, 1866; J. Springer. 
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a night. As this mixture never reaches the boiling- 
point, it follows, for reasons already stated, that the 
globular emulsive state must be produced and sapon- 
ification expedited. 

"With the view of improving MSge MonriSs' dis- 
covery, and for shortening the time consumed in 
boiling, Perutz proposes to add to the fat the whole 
quantity of lye necessary for saponification, and then 
proceed according to Mege MouriSs' plan, leaving 
the mixture quiet during the night. Vp to the pres- 
ent day, however, soapmakera have not, in the be- 
ginning, added the entire quantity of lye required, 
because experience has shown that saponification is 
thereby rendered more difficult; but on the other 
hand, it has also been ascertained that saponification 
was more rapidly eff'ected at a low temperature. 

Pelouze's Process. 

Pelouze, another French chemist, did not practi- 
cally succeed so well as the former with his method 
of saponification by means of sulphide of sodium.. Hia 
process, however, is of sufficient note and interest to 
demand a few remarks concerning it. When crys- 
tallized sulphuret of sodium is brought together with 
neutral fats, they are saponified at ordinary tempera^ 
ture and in a very short time. According to the 
inventor, a mixture of equal parts of crystallized sul- 
phide of sodium, olive oil, and water, produces after 
ten, sometimes after five or six days, a thoroughly 
saponified paste, consisting of soap, glj'cerine, sulph- 
hydrate of sodium, and the surplus of monosulphuret 
of sodium. "When subjected to heat, however, sul- 
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pliiiretted bydrogeii will escape, and soap 
In this case, one equivalent of sulphide of sodium 
produces the same quantity of soap ae one equivalent 
of pure caustic soda, but it is not at all necessary to 
make use of crystallized and chemically pure sul- 
phide of sodium, for as much as that which is ob- 
tained by decomposing the sulphate of soda by char- 
coal can as well be employed. It is, moreover, much 
cheaper than the caustic soda. One important sug- 
gestion has been urged against Pciouze's process, and 
it is this : that the escape of sulphuretted hydrogen 
would be of very unhealthy influence on the work- 
men; but we have, on the other hand, reason to 
believe that Mr. Pelouze would not allow this gas to 
escape into tlie air, but collect it and make use of 
the sulphur therein contained in some way or other. 

"With regard to the appearance of the soap made 
in this way, it is assorted that it is exactly the same 
as that made in the ordinary way ; but it is also said 
that it retains a disagreeable smell not easily de- 
stroyed. For ordinary purposes, however, such as 
scouring woollen fabrics, &c., this kind of soap may 
be well used. 

In closing these remarks, we will mention that tea 
years ago, Prof. Wagner, of Wurtzburg (Bavaria), 
affirmed that soaps may be made by means of the 
sulphides of calcium and barium. 

SArONIFICATION BY PRESSURE 



has been patented in England by J 

& Holden, and also by Mr, Davis. For this process 

the former parties employ a rotary, and the latter a 
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perpendicular immovable cylinder, both of which 
are furnished with a man-hole door, a safety valve, 
feed and discharge pipes, and the ordinary appen- 
dages to sueh an apparatus. In both instances, also, 
steam is employed, and saponification eiFected at a 
high temperature. It is only recently that an Amer- 
ican inventor, G. W. Rogers, Esq., of Lancaster, 
iN". Y,, has conceived the idea of conducting this 
operation at a low temperature. The advantages 
thus obtained are said to be considerable, among 
which may be mentioned Ihe saving of time, twenty-five 
minutes, in some instances fifteen minutes, instead 
of one hour (requisite at a high temperature), being 
sufficient to produce a thorough saponification. 
Unlike the other contrivances, hy this a bleaching, 
moreover, is effected, in consequence of which infe- 
rior qualities of stock can he employed. For mixing 
the materials, also, a tank heated by steam is simply 
used, and the mass thus prepared run into a cylinder 
(of boiler-iron, five-sixteenths of ah inch thick) capa- 
ble of holding one or more tons, and subjected to a 
pressure of about 400 pounds to a square inch by 
means of a force-pump, driven likewise by steam. 
In this cylinder the mass remains until complete 
saponification is effected, when it is drawn into the 
cooling frames and manipulated in the usual manner. 
Any of the ordinary mixtures for making soap are 
suitable, whilst the product is much firmer and more 
translucent. 

In Mr. liogera's process, moreover, no caustic soda 
is introduced, as the carbonate, even in relatively 
smaller quantities, answers every purpose. 
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Hawes, in London, produces 

Sapomitioation by Agitation. 

Twenty gallons of lye, of 1.125 specific gravity, are 
employed for every 100 lbs. of tallow. The appai'atua 
consists of a cylinder six feet ia diameter and twelve 
feet ill length, and ia eapable of working two and a 
half tons of tallow. Through the cylinder, length- 
wise, a shaft extends, provided with radiating arms, 
to which an oscillating or rotary motion is communi- 
cated. Convenient doors are attached for charging 
and emptying the cylinder. After charging the con- 
tainer, agitation is commenced and continued for 
about three hours, when the whole is left undisturbed 
for awhile, and ultimately removed into an open boiler, 
and completed in the ordinary way. 
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common oe household soaps. 

Hauo Soaps, 

Hard eoaps are, as we have already mentioned, 
always aoda soaps. There are boiled soaps in the 
trade as well as soaps made in the cold way, which 
latter method will be noticed in the next chapter, 
"We can technically distinguish among the hard soaps 
thus, (/rained soaps, t. e,, those in which a separation of 
the under-lye has been made aa described in Chapter 
I, Part n, and Jilled soaps, i. e., those in which the 
whole contents of the boiling-pan are kept together 
and sold as soap. The cocoanat oi! especially, is em- 
ployed for the manufacture of filled soaps, because it 
IB easily solnhie in brine, requiring a very large quan- 
tity to separate them, and then they become so hard 
that they can scarcely be cut with a knife. The more 
solid constituents a fat contains, the harder the soap 
produced; the more oleine, however, the softer the 
soap. In mixing the fats in different proportions, 
we are therefore enabled to produce soaps of any 
consistency. But this also depends upon the efcrengtli 
of the lye used in the process. "Weak and middling 
strong lyes will produce a light soap, while lyes of 
25 to 30° B. will produce a soap heavier than water. 
Sometimes a small admixture of sulphate of soda is 
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employed in making soap, for the special purpose of 
preventing too great solubility of it when used in 
washing. A soap not containing more than one per 
cent, of this substance, as, for instance, is the case 
with Dobbin's Electric Soap, ia very well adapted for 
washing. 

In the manufacture of soaps, one-third or one-fourth 
of fat is frequently substituted by rosin. Such soaps 
are called rosin soaps, but incorrectly denominated 
Yankee soaps, inasmuch as they have been first made 
in England. I"or the transformation of one hundred 
pounds of fat into soap, there are generally necessary 
twelve and a half pounds of solid caustic eoda. It is 
however obvious, that this quantity must be more or 
lees in proportion to the nature of the fat. We will, 
upon this basis, presently show how to calculate the 
quantity of lye of a certain degree, necessary tor trans- 
forming a certain weight of fat into soap. Suppose 
we wish to saponify 400 lbs. of fat, how much lye of 
12° Baum^ wiU be requisite ? A glance on the table, 
page 54, shows us that this lye is of a specific gravity 
of 1.08; 1 gallon of it weighs therefore 1.08X 8.3 = 
8.9 lbs. {1 gallon of water has the weight of 8y^g lbs.), 
or the weight of 10 gallons of lye of 12° B. = 89 lbs. 
These contain 7.69 per cent, of caustic soda; 10 gal- 
lons will contain 6.84 lbs. of caustic soda, Kow 6.84 
lbs. is 4th of the quantity for transforming 400 lbs. 
of fat into soap; hence 7^10 — 70 gallons must be 
employed, provided the lye be perfectly caustic and 
free of foreign salts. 

"We now pass over to a short description of the 
: for manufacturing the different kinds of 
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1. Tallow Soaps. 



Those are tbe most importaut, owing to the cheap- 
ness of tlie fat employed, and their introduction 
almost everywhere. But aa so many methods for 
making this kind of soap exist, sufficient of themselves 
to fill a moderate-sized book, we will confine ourselves 
to a description of a process generally adopted in 
France, the country unrivalled for the cheapness and 
goodness of soaps. 

Suppose we wish to saponify 1000 Ibe. of fat. "We 
commence by putting the tallow into the boiler, and 
melt it over a slow beat. This done, we add 70 to 
80 gallons of lye of 10 to 12° B,, stir well and keep 
a gentle firo for several hours. Should part of the 
fat separate from the mass, which is often the case, 
an oily liquid will be observed floating on the top. 
We must then add, gradually, 35 to 40 gallons of iye 
of 15 to 18° B. By this addition, the whole contents 
will soon form a homogeneous mass of a grayish- 
white color. In order to establish the necessary con- 
sistency to the paste, we must keep gentle boiling 
for several hours, adding every hour 6 to 7 gallons of 
lye of 20° B. 

The time necessary for the first operation is from 
ten to twelve hours for 1000 lbs. of fat. After this 
we pass to the cutting process, and operate exactly 
as described above. It is absolutely essential that 
care be taken to stir the ingredients well while adding 
the salt. "When the separation has taken place, we 
should leave it altogether quiet for several hours, and 
then draw off the colored under-lye ; 90 gallons of lye 



,v Google 



92 THE ART OE SOAPMAKISG. 

of 25° should then be added; and we may also in- 
crease the heat, there being strong lye at the bottom 
of the pan which preserves the soap from burning. 
"We then boil this mass from ten to twelve hours, 
adding every hour 5 gallons of lye of 25°. Four or 
five hours' boiling, however, wiU often be sufficient 
to saturate the soap, as described in Chapter I. This 
being aeeoraplished, wo should extinguish the fire, 
leave it quiet for an hour, and then draw off the 
under-lye. (It will measure from 25 to 30° B.) To 
complete the process, we must add about 50 gallons 
of lye of 4° B, This is suffered to boil gently for 
one and a half to two hours, stiiTing from time to 
time with the crutch, and finally extinguishing the 
fire and covering the pan. The soap will thus separate 
from the lye, and rise to the top. After five to six 
hours, while yet in a liquid state, we should pour it 
in the frames, taking due care that no lye be mixed 
witb it. In the frames, it should be well crutched 
and stirred for some timo. For neutralizing the dis- 
agreeable tallow odor, 1 to 2 ounces of a well-scented 
essential oil should be added to 100 lbs. of the soap, 
and after seven to eight days it may be cut. 100 lbs, 
of tallow will yield 165 to 170 lbs. of soap. 

2. Tallow Rosin Soaps. 

itosin, when incorporated with a soap, to a certain 
amount, will make it more soluble and detersive. 
The lighter the rosin, the more it is valued; 15 per 
cent, of rosin with 85 per cent, of tallow answers a 
good purpose, but beyond that limit the soap is de- 
preciated in color, in firmness, and quality. Even 
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for the cheapest grade, the quantity of rosin should 
not exceed 33 per cent., for otherwise the soap will 
he clammy, soft, and unprofitable to the consumer. 
The roaiii like fats can be saponified with alkali; 12 
gallons of lye of 30° B. are needed for every 100 
lbs. of rosin. Some soapniakera melt it with the fat 
in the commencement of the boiling for soap, but 
this method is not recommendable, as experience has 
proved that a much better product is obtained by 
first producing a tallow aoap, and afterwards mixing 
the rosin soap with it, made in the meantime in a 
special kettle. Both mixtures (soaps) have to be 
stirred and beaten thoroughly for half an hour, and 
the whole passed through a sieve before they are 
filled into the frames, and therein well stirred and 
erutched. Some palm oil, when saponified with the 
tallow, will very much improve the appearance of the 
soap. 
We will here briefly describe the preparation of 

The EosiN Soap. 

If 80 gallons of lye be put into a kettle of suf- 
ficient capacity, wo should first boil the contents and 
then throw rosin in at intervals of five or six minutes, 
and in portions of 15 to 20 pounds, until 1320 pounds 
have been added. The rosin must be previously well 
pulverized, and while one workman is occupied with 
throwing it in, another should be constantly engaged 
in stirring it, as the mixture easily ascends. The 
heat must not be too rapidly increased, nor is it 
necessary that it should boil all the time, but simply 
keep the temperature near the boiling-point. It is, 
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however, absolutely roquiaite to keep stirring the 
paste all the time, otherwise agglomerations of rosin 
will be formed. Saponification will be finished in 
two hours, and then the mixture, with the fat, is con- 
verted into soap as above described. 

3. CocoANUT Oil Soap, 

The cocoanut oil, as often mentioned, acts diiier- 
ently from any other :^t8, in combination with which 
weak lyes produce a milky mixture. Such lyea, how- 
ever, have no effect upon cocoanut oil, for it can be 
seen floating on the top, whilst strong lyes of 25 to 
30" very soon produce saponification throughout the 
whole mass. 

Soapmakers generally use a lye of 27°, cold 
weighed, which will saponify an equal weight of 
cocoanut oil, 100 pounds, for instance, making nearly 
200 pounds of soap. The process is very simple. 
The oil is put in the pan together with the lye, .and 
then heat is applied. After continually stirring it 
for one or two hours, the paste will be seen gradually 
thickening, when the temperature of the heat applied 
should be moderated, but the stirring continued. 
After awhile the paste becomes transformed into a 
white semi-solid mass, which forms the soap, and this 
has to be filled immediately into the irames, because 
solidification takes place very quickly. 

Often a mixture is used of equal parts of tallow 
and cocoanut oil, or of bleached palm oil and cocoa- 
nut oil, which yields a very fine soap. 90 to 95 per 
cent, of cocoanut oil, with 5 to 10 percent, of natural 
palm oil, yields, also, a nice soap ; and all these fats. 
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when mixed with cocoanut oil in not too large pro- 
portions, will be as easily saponified as if the latter 
alone were need. Soapmakers, we may here remark, 
seldom, if ever, attempt to separate cocoanut oil 
with hrine. 



4. Palm Oil Soaps. 

Palm oil is rarely used exclusively as a soap stock, 
but generally employed with an admixture of rosin, 
and it then yields the yellow soap ; for white soap, 
however, these are employed in the bleached state. 
Tor some kinds of soap, palm oil is saponified with 
5 to 10 per cent, of cocoanut oil; more is oiled used 
of the latter, and then filled soaps are obtained. 
Demi-palm is a soap consisting of equal parts of tal- 
low and palm butter, to which is added a very small 
quantity of rosin and cocoanut butter. 

The following are receipts for mixtures : 

Palm oil, 300 lbs. 

Tallow, 200 " 

Kosin, 20 " 

Tallow, 500 " 

Palm oil, 300 " 



Palm oil, 450 " 

Cocoanut oil, 50 " 

Hog fat, 550 " 

Palm oil, 150 " 

Coeoanut oil, 50 " 

Clariilod rosin, 50 " 

Palm oil may be made into soap exactly in the same 
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way as tallow. If rosin be incorporated, it is better 
to produce first the combination of the rosin with 
the ]je, and mix the same with the finished palm 
oil soap. 

The soap made of the bleached palm oil is of a 
perfect whiteness, and as far as coloring is concerned 
can scarcely be distinguished from tallow. Palm soap 
becomes bleached when exposed to the light. 



5. Different Soaps. 

Such are tho red oil soap, the elaidin,a.ndihesilicaled. 
Red oil is not generally saponified by itself, but be- 
comes so when combined with tallow or hog's fat. 
600 lbs. of red oil and 400 lbs. of an animal fat, to- 
gether with strong lye, say of 25 to 28° B., make a 
good soap. Red oil is easier made into soap than 
elaidin, which ia the product of the action of nitrous 
acid upon oleic acid. Elaidin is like tallow, solid and 
hard, and gives a soap superior to the beat tallow soap. 
It can be made into grain as well as into filled soap, 
and we may mention here that the union of the red 
oil or oleic acid with alkalies or the combination of 
its derivate, the elaidic acid, with alkali, or union of 
the rosin with soda or potash, is not a saponification, 
properly speaking, because chemically there is no 
formation of glycerine, but we may, nevertheless, use 
this term for expressing the process of combination. 

Silicated soaps are seldom met with in trade, owing, 
in a great measure, to the fact that the method of 
preparing them requires large percentages of soluble 
glass, and another, according to Mr. Dieterichs, chem- 
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ist of the Atlantic Quartz Company, in "West Phila- 
delphia, because their preparation was not under- 
stood. This gentleman has correctly stated that the fat 
soap in which the soluble glass is stirred must he of 
a perfect neutrality, for if there be the least trace of 
a fatty acid, silica will be precipitated and afterwards 
soda will effloresce. Not more than 20 per cent, of 
soluble glass (marking 35° B.) should ever be taken,* 

Soft Soaps. 

The difference between soda and potash soaps con- 
sists in this, — the first are hard, but the latter are soft. 
The former can therefore be purified by several opera- 
tions, and brought to a water amount of a certeuu 
limit, while the latter keep the smeary form, and are 
brought in commerce with all their impurities, and 
the whole amount of water they can hold. If it be 
asked what advantage a soft or potash soap offers, we 
are toM that it is easier soluble than soda soap, and 
also cheaper. With the first point we must agree, 
though it is easy enough to make a solution of soda 
soap, provided we heat it, but not so with the latter. 
It is certainly not cheaper than soda soap, as we will 
show hereafter. 

The equivalent of caustic soda is 40, that of the 
potassa 66; i. e., we must have 40 parts of soda for 
transforming a certain quantity of fat into soap, while 
we need 56 parts of potassa for doing the same. 'How 
as the price of the potash is at least twice as much as 

* Soluble glflEs, well adapted for the special purpose of making 
soup, ia sold by IPeiichtwanger, manufacturing chemist, Cedar 
Street, New York. 
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that of the caustic soda, it follows that we spend about 
three and a half times as mneh by employing potaasa 
as we would do by using soda. 

It is true that if fish oil is employed for making 
soft soaps, we get a cheap article ; but can we not as 
well saponify the same raw materials with soda? 

For the manufacture of soft soaps, hempseed oil, 
linseed oil, poppy oil, rapesecd, colza, whale, and seal 
oils are used. 

Saponification is commenced with a lye of 9 to 11° 
B., and the contents of the kettle kept boiling until 
the paste becomes of sufficient consistency to draw 
threads, as it were, out of a streak}' substance. It 
then undergoes the process of clear-boiling, for which 
purpose a lye of 25° B. should be used. Stirring 
must be done all the time, but when the paste does 
not sink any more (first it ascends), boils quietly, and 
shows the formation of scales, it may be considered 
complete. The barrels should be immediately filled, 
in which it is to be offered to the trade. The quality 
of the soft-soaps is estimated according to their con- 
sistency. Consistent soaps are preferable to incon- 
sistent ones. Green soap was formerly made of hemp- 
seed oil. It is now, however, made principally of 
whale oils, but as they have a yellow color, and con- 
sumers arc accustomed to the green color of the 
hempseed oil soap, manufacturers mix the soaps made 
of the whale oils, with finely powdered indigo, or the 
indigo-sulphate of lime, which is prepared by dissolv- 
ing indigo in sulphuric acid, diluting it with water, 
and saturating the whole with lime-milk. 

The black soft soap is made by adding to the soap 
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a mixture of a solution of copperas and logwooLl or 
gall-nuts. 

As a glance at our table in Chapter V, Part H, 
win show at once the composition of different smear 
soaps, we therefore conclude this chapter, and in our 
next call attention to a much more important branch 
of Boapmaking, — wo mean the manufacture of fancy 
or toilet soaps. 
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CHAPTER ly. 
THE MANUPACTFKE OF TOILET SOAPS. 

In the manufacture of toilet or fancy Boape, ex- 
actly the same crude materials are employed as for 
the common or household soaps, but they are in a 
more refined or pure state, and the superior fata, as 
hog's fat, cocoanut oil, and olive oil, are substituted 
for the inferior. The soaps obtained by those mate- 
rials are also generally colored and well scented by 
the odorous principles of plants. 

All the fine English soaps are chiefly made by boil- 
ing, but as this process has already been described, 
we shall confine our remarks to the respective receipts 
for the different kinds found in the trade. 

Most of the fancy soaps in this country, are, how- 
ever, little pan soaps, i. e., soaps made in the cold 
way, which process we will describe hereafter. 

We shall, moreover, mention something on the col- 
oring and perfuming of soaps, and then give receipts 
for most of the difierent Idnds of soaps. 

Pkocess OS Makino SoArs in the Cold Way. 

First the fat is melted in a well-cleaned iron or 
copper kettle, at a low temperature; then it is fil- 
tered through fine linen or maslin into another 
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kettle.* To the fat, which, however, must not be 
warmer than 104° F., the lye is gradually added. In 
the soapa made after the cold waj', a veiy strong lye 
is used, generally one of 36° B., and for a certain 
quantity of fat just half of it employed; say, for 80 
lbs. of fat, 40 lbs. of lye (leas when the lye is stronger)- 

The lye must be entirely eleai- and colorless, but it 
is not necessary that it bo heated previously, wlien it 
haa been kept in a warm room. For stirring it, a 
broad paddle of boxwood must be used, having 
sharp edgea at its lower end, rounded at its upper 
end, so that it may be the more easily handled. 

The paddling should be continued until a ring 
drawn with the epatula may be recognized. At this 
immediate juncture, the necessary coloring matter 
and perfumery should be added. The paste should 
then be run into frames previously lined with linen, 
so carefully that no folds be formed in the edges of 
the box. 

Each frame should be entirely filled with the mass, 
and well closed with the margin of the linen and a 
wooden cover, and the whole left for twelve hours, 
by which time saponification will have been produced, 
when it will be seen that the mass, which was nearly 

* Often the fat has to be farther purified. This is done bj boil- 
ing it with one-third of water for about ten minutes, and straining 
it off. Some add for 100 lbs. of fat, S ounces of salt, 3 ounces of fine 
pulveriaed alum. They then let It remain quiet for some hours 
until it becomes what is called "figging." Mr. August Bermon, in 
Mizza, purifies the fats which he uses for the absorption of certain 
flower odors in a particular manner. After having it boiled with 
a solution of salt in the above proportions, and thus clarified, ha 
adds 4 ounces of benzone to 100 lbs. of fat and 1 gallon of re 
and skims it under a gentle boiling. The fat thus puriSed c 
kept for years without getting rancid. 
9* 
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cold when run into the frames, has undergone a spon- 
taneous reaction, raising the temperature sometimes 
over 175° ^. Under the influence of this tempera- 
ture the different constituent principles of the ma- 
terials are combined, and a soap produced of a quality 
almost resemhling that of the boiled soaps. 

At the expiration of the twelve hours stated above, 
the soap may be taken out of the frame, cut and 
dried. Some add about one-tenth of potassa lye to 
the soda lye, for the" pui-pose of increasing the solu- 
bility, and consequently the quality of the soap ; for 
when no potassa is added these soaps are generally 
hard. Of such kind of soaps, 100 lbs. of tat wi!l 
yield about 150 lbs. 

KTTKTEN'S TABLE, 
Shcnving the composition and ji'eM of Soap by the CM Proeeaa, from 
Oonoeniraied Lye, and mixtarea of Cocoa Oil viUh Palm Oil, Lard, 
and TalUno. 
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Transparent Soaps 



are prepared by dissolving well-dried soaps in alcohol; 
but we muet remember that all kinds of soaps cannot, 
with equal facility, be thus transformed. It is diffi- 
cult, for instance, to work up into a solid consistency 
soaps made of olive oil, when treated with alcohol, 
and they invariably assume the opaque form. A 
good suet soap should always be preferred, and rosin 
tallow soaps yield readily yellow soaps of a remarks 
ble transparency. 

The first step necessary for making these kinds of 
soaps, is to cut them into very thin ribbons, which 
can be done with a knife, or better etil!, with a soap- 
mill, as represented in Pig. 7,page 108. The soap hav- 
ing been thus cut, is next extended on strong paper, 
and exposed to the air and sun until it is thoroughly 
dried. It is then pulverized in a marble mortar, and 
passed through a fine sieve. The powder thus ob- 
tained is directly dissolved in strong boiling alcohol. 
While the soap is liquid, the colors and perfumes 
are incorporated with it. 

Three and a half gallons of alcohol of the specific 
gravity of 0.849 are generally apportioned for 60 lbs. 
of soap. A still, heated by steam or hot water, is for 
the most part used for this operation, as a considera- 
ble quantity of alcohol would be lost in a common 
heating-pan, and the direct application of fire would 
destroy the beauty and transparency of the resulting 
j)roduet. 
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Fig. 6 represents an apparatus suitable for manu- 
facturing transparent soaps on a large scale. A is a, 
water-bath mounted on a furnace of ordinary con- 
struction, and having a smoke-stack m. Instead of a 
water-bath, if a steam boiler be at hand, the tank a 
can be mounted on a wooden framework, the furnace 
dispensed with, and steam supplied through the pipe 
G. E is the soap vessel ; it is best made of copper, 
and in it the stirring apparatus d d n d is mounted, 



F!g. 6. 




moved by the crank c, or other gearings. The vessel 
B can be opened at the top for the purpose of clean- 
ing it, and it has also at the bottom a draw-off cock 
n,.to run off the charge into the mould-frame P. P is 
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a pipe leading iVorn the veaael b to a worm in tho 
tank L. K and 8 are tho water inlet and outlet of the 
cooling tank h. T is the bottle in which the surplus 
of alcohol is received. 

The following is the modus operandi of making 
transparent aoap: Soap and alcohol are introdueed 
into the vessel b, and heat applied ; by the latter, the 
water in the bath will enter into ebullition and transfer 
its heat to b, the contents of which will also enter into 
boiling, when by the action of the alcohol the soap 
will be dissolved. To facilitate this dissolving pro- 
cess, a rotating movement is given to the agitateur. 
During this part of the operation, a portion of the 
alcohol is volatilized and condensed in the serpentine, 
lying in the cooling barrel L. About five pints of the 
three and a half gallons of the alcohol, already men- 
tioned, must be distilled off, and then wo may he 
sure that the liquefaction is complete, and the fluid 
soap of the right consistency. This accomplished, 
the heat is stopped, and the mass left undisturbed 
for a few minutes, in order that all foreign materials 
may settle. The liquid is finally turned into the 
moulds duly arranged for them, the capacity of which 
should be one-third larger than the size of the forms 
intended, thus allowing for the shrinking of the 
soap material, A light strata of dust adhering, the 
soap, when dry (a process of several days), sometimes 
assumes a dull appearance. This, however, is easily 
removed, and a brilliant neat surface rendered by 
rubbing it with fine linen saturated in alcohol. 
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Coloring Soaps. 

For the coloring of the ordinary fancy soaps, min- 
eral colors are employed ; but for the superior toilet 
and the transparent soapa, organic pigments are used, 
necessarily and materially enhancing the price of 
them. 

Generally speaking, the red coloring matter is de- 
rived from vermilion or chrome red, the molet from 
fucbsine solved in glycerine, the red-hrawn and brovm 
from caramel and the various kinds of umber. For 
ffreen, the veritable chrome green is taken ; a beautiful 
(vegetable) green is obtained by stirring in the soap, 
saponified with 7 to 10 per cent, of palm oil, some 
smalts or ultramarine. I"or blue, smalts or ulti'ama- 
rine ia taken. Yellow 'm obtained by mixing some 
per cent, of palm butter with the fat to be saponified. 
For black, common lampblack is used. 

Fine toilet soaps, as well as transparent soaps, i. e., 
soaps which have been taken up by rectified spirit, 
may be colored as follows : 

A redcolor may be given with tincture of dragon's 
blood or liquid carmine. Hose, with tincture of c'ar- 
thamine or of archil. Yelloiv and orange with tincture 
of annotto or saffron. Shte and violel with tincture 
of litmus, or of alkanet-root, or with soluble Prussian 
blue (basic), or a very little pure indigo in impalpable 
powder. Qreen, by a mixture of blue and yellow. 
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Peefuming SoaI'S. 



The process of pei-furaing is generally done when 
the paste is already ia the frame, as, if added in the 
pan, when the soap ia yet hot, most of the essential 
oils would be volatilized. It is best to mix the colors 
and the perfumes together with eome alcohol or gly- 
cerine, and stir it well in the paste. The method of 
perfuming soaps in the cold state is extensively 
adopted in France. It produces very fine kinds of 
soaps, for if very highly perfnmed soaps are to be 
prepared, and the perfumes are added to the melted 
material, even when in the frame, much of their value 
and odor are lost by volatilization. 

The process is very simple, though much mechani- 
cal work is required ; for, a very pure and clarified 
soap having been made from the beat materiais ob- 
tainable, it ia then run into some kind of a circular 
planing machine, where it ia cut in very thin shavings ; 
these shavings are then mixed with the proportionate 
admixture of color and perfumes, and passed through 
a machine called la broyeuse, which, in large factories, 
is aet in motion by steam. In this machine the 
acrapings are passed through cylinders with opposite 
motions of diff'erent velocity; but they must pass 
through it five or six times, or until they show a uni- 
form appearance ; they then fonn nice little scales. 

Often both of these machines are combined to- 
gether, as is the ease in the following, from which a 
description has been kindly furnished to us by a prac- 
tical French engineer, Finally the aoap-scales are 
brought into a compact form by the " Peloteuse." 
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Description of the French Soap-mill and of the Shaping 
Machine, " Peloteuse." 

Fig. 7 represents a front view of the mill used for 
dividing tlie soap in small shavings, and triturating 
it with colors, perfumes, &c,, previous to its being 
formed by pressure into bars and tablets by the ma- 
chine called " Peloteuse," represented by Fig. 8. 




Pig. 7, representing the mill, is composed of two 
frames, A A, bolted together by suitable braces, on 
which the central shaft is mounted, bearing the fly- 
wheel D and gearings b, so arranged as to transmit 
movement to the right or left with corresponding 
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different results. On one side the speed of the ma- 
chinery is multiplied to set in rapid motion the shav- 




ing disk c. This disk, provided with sharp cutters, 
is, in fact, a circular plane, upon which the har of 
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soap falls by its own gravity, and eliding on the 
inclined plane b, is cut into thin slices or shavings, 
which fall into the pail q placed underneath to 
receive them. 

On the other side of the shaft and gearings e, the 
motion is communicated to a set of rolls, opon which 
the trough H is mounted. In this trough the sliced 
soap is placed, and there the proper perfames . and 
colors are added, and the action of the rolls is brought 
to hear upon the mass for the purpose of thoroughly 
mixing the different ingi'edieuts, and working them 
up, aa it is termed, until they are fit for being shaped 
into bars and tablets. In this state the mass is 
dropped into the pail K previous to its final removal 
into the Peloteuse. 

This machine. Fig. 8, is composed of a strong table 
c, supported on trestles d, d, d, upon which a power- 
ful box-press, A, is mounted, built similarly to a 
sausage-stuffing machine. There is also a piston 
acted upon by the screw e, worked by gearings f and 
pulleys G. The box a of the press being filled with 
the prepared soap paste, the lid is let down upon it, 
and properly secured by the fastenings b. The press 
is now put in motion, and the soap paste is forced out 
at the end p by the holes letl for that purpose, so that 
by varying the shape of said holes, the shape of the 
bars issuing therefrom will be different. These, on 
leaving the press-box A, rest on the endless belt K, 
upon which they are cut to the proper length, generally 
to be transferred to the screw stamping press, there to 
receive the finishing touch. The handle H puts the 
motion of the press entirely under the control of the 
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operator, so that he can reverse the motion of the 
press by movmg this lever. 

foemul^ foe soaps. 
"Windsor Soap. 

1. (White.) The best "English Windsor Soap" is 
made of a mixture of 

Olive oil 1 part, 

Ox suet, or tallow , . . , 8 or 9 parts, 

saponified with a lye of caustic soda, and scented 
after removal from the boiler. The ordinary, in 
general, is merely curd-soap, scented, whilst semi- 
liquid, with oil of caraway, supported with a little 
oil of bergamot, lavender, or origanum. To the finer 
qualities a vei-y little oil of cassia, or of almonds, or 
of the essences of musk and ambergris, is also com- 
monly added. The usual proportion of the mixed 
oila for good qualities, is Ig lbs. per cwt., and 2 lbs., 
at the least, for the finer ones, exclusive of the alco- 
holic essences, if any be employed. 

The fatty basis of "]?reneh Windsor Soap" is usu- 
ally koff's lard, with the addition of a little palm oil. 

2. (Brown.) Originally this was the white variety 
that had become yellow and brown by age. It now 
merely differs from the preceding in being colored 
with a little caramel, or (less frequently), with umber 
or brown ochre. 

Honey Soap — Savon au miel. 

The ordinary "honey soap" is merely the finest 

bright-colored yellow (resin) soap, colored by the ad- 
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dition of a little palm oil or palm oil soap, and 
scented with oil of rose geranium, or oil of ginger- 
grasa, supported or not with a little oil of bergamot 
or verbena. Some of the finer kinds are made of — 

OlivooiUoap I ^^^^^^ _ jp^^j 

Palm oil soap ) 

White curd soap 8 parts, 

deepened in color, whilst in the liquid state, with a 
little palm oil, or annotto (of its tincture), and scented 
with 1 to IJ ounces of essential oils per ^ lb., or 1 to 
1^ lbs. per cwt. 

Musk Soap — Savon musque. 
The basis is generally a good ox suet or tallow 
soap ; the scent, essence of musk, or oil of musk, 
supported with a little of the oils of bergamot, cinna^ 
mon, and cloves. The quantity of the essence used 
depends on the intended quality (fragrance) of the 
product. The coloring matter is usually caramel. 
This soap, when sufficiently scented, imparts a faint 
but persistent odor to the skin, which is very agreea- 
ble. "Ambergris soap" is prepared in a similar way. 

Glycerinated Soap. 
Any mild toilet soap, with which about i^th to 
jigth of its weight of glycerine has been intimately 
incorporated whilst in the liquid state. It is gener- 
ally tinged of a red or rose color, or orange-yellow. 
It is variously scented ; but oil of bergamot, or rose 
geranium (ginger-grass), supported with a little oil 
of cassia, or cassia supported with essential oil of 
almonds, appear to be its favorite perfumes. AV"e 
are obliged to Struve, proprietor of a large soap fac- 
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tory in Leipaic (Germanj), for the following receipt 
for glyeerinated soap : 

40 lbs. of tallow, 40 lbs. of lard, and 20 lbs. of 
cochin cocoanut oil, are saponified with 45 lbs. of aoda 
lye and 5 lbs. of potash Sye of 40" BaumS, when the 
eoap is to be made in the cold way. To the paste 
are then added — 



Pure glycerine 
Oil of Portugal . 
Oil of bergamot . 
Bitter almond oil 
Oil of vitivert 



6 lbs. 
i oimc 



Almonb Soap — Savon d'amande amire. 
The best quality is usually white curd soap, with 
or without the addition of Jth to ^th of its weight of 
olive oil soap, scented with essential oil of almonds 
in the proportion of about 1 ounce to each 4J to 5 
lbs,, or IJ lbs. to the cwt; very fine. The addition 
of a little oil of cassia (say 4 or 5 ounces per cwt), 
improves it. Second and inferior qualities are scents 
ed with nitrobenzole, the artificial oil of almonds, in- 
stead of the genuine or natural oil. 

Violet Soap — Savon d la violeUe. 

1. Any white toilet soap strongly scented with 
essence of orris root, and colored, or not, with tinc- 
ture of litmus, or a little levigated smalts, ultrama- 
rine, or indigo. 

2. White curd Boap 3 lbs., 

Olive oil aoap ...... lib., 

Palm oil soap 3 lbs,, 

melted together, and further scented (best cold) with 
10* 
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a little essence of orris root, and colored, or not, at 
will. Very fragrant, but it does not take color very- 
well. 



Bouquet S 


AF—Savo 


n au bouquet. 


Take of— 




White curd soap, finest . 

Olive oil soap 

Oil of bergamot . 


. ITJlbs., 
. 2ilb,., 
. 1 ounce, 


.' cloves 
" sassafrES 


of ORcll 


. lidrnolims 


" thyme 
" neroli . 




, 1 draelim, 



and proceed as for almond soap. Highly and agree- 
ably fragrant. It may be varied by eubstitnting 
h oil of lavender for the " neroli." 



White curd soap , 


. 20 lbs. 


Oil of bergamot 


. 2f ounces. 


" cloves 


. I drachm. 


" neroli 


. i drachm. 


" sassafras 


. I drachm. 


" Ibyroe . . 


. \ drachm. 


Colored witli 2J ounees 


brown ochre. 



Rose Soap. 
1. Take of 

Palm oil soap [in shavings) . . 8 lbs. 
White curd soap (finest in shavings) 2 lbs. 

Soft water 1 pint. 

Melt them together in a bright copper pan, set in a 
water-bath. Add of 

Vermilion (levigated) . . -J ounce. 
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and when the mixture baa cooled a little, stir in of 
otto of roses (finest) . . .2 drachmB. 



Oil of bergamot 



■ of en eh 



1^ drachms. 
3 drachm. 



" cloves 

'' rose geranium . . -J drachm. 
Mix well, and pour the mass into an open-bottomed 
wooden frame, set on a polished marble slab. 

Sometimes it is colored with tincture of dragon's 
blood, or of archil, instead of vermilion. 



White curd soap . 


. 20 Iba. 


Esprit de rose . 


. . IJ ounces. 


Oil of cloves 


. i drftchm. 


" cinnamon . 


. J drachm. 


" bergamot 


. 1 drEchm. 


" neroli . 


. J drachm. 


Colored with 2 


unccs vermilion. 



Cinnamon Soap. 

This is usually a mixture of tallow and oil soaps, 
like that of " Savon au bouquet," colored with about J 
lb. of yellow ochre, and scented with 1 ounce of oil 
of cinnamon (supported with a little oil of bergamot 
nod aaasafraa) to each 7 lbs. 

The following ia a very good formula for making it. 
Take of 

White curd soap, (finest) 
Palm oil soap 
Cocoanut oil soap . 
Oil of cinnamon . 



Lavender (English) 
Yellow ochre (levigated) 



ilb. 



Oil of cassia is 
cinnamon, and 
qualities. 



ly substituted for the oil of 
so in second and in inferior 
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Lavender Soap. 
The basis of tlie " Windsor eoap," scented with 
English oil of lavender (1 to IJ fluid ounces per 7 
lbs.), supported with a little oil of bergamot and the 
essences of muak and ambergris. It is often colored 
with a little tincture of litmus, or the corresponding 
mineral pigments. 

Oeange Flower Soap. 
As "savon ^ la rose;" but using pure neroli, sup- 
ported with a " dash " of the essences of ambergris 
and Portugal, instead of otto of roses, as scent. A 
delicate yellow tinge is sometimes given to it. The 
French soap, " k la fleur d' orange," is scented with 
equal parts of neroli and geranium. 

RONDELETIA SOAP. 

The basis of cinnamon, rose, or Windsor soap, 
scented with 1 to 1^ ounces of the mixed oils and 
essences used for "essence" or "esprit de ronde- 
letia" to each 7 lbs. It is kept both white and slightly 
colored. The appropriate colors are those used for 
bouquet, cinnamon, honey, and brown Windsor soap. 
Sometimes it is tinged like rose soap. 

Flowers op Erin. 

White cUTd soap, acentsd with oil of rosea . 1 drachm. 

Esprit of violet J fluid ounce. 

" jasmine ..... J " 

" patclioulj . . ■ i " 

" yaiiilla, J- 

Tinged greyn or rose. 
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Primeose Soap — Savon d la primevire. 
This has usually a similar baeie to "honey soap," 
and is faintly scented with mixed oils eimilar to those 
used as " cowslip perfume," and colored of a pale 
yellow, or greenish-yellow. 

creams and essences of soap for shaving. 

Shaving Paste. 
White soft soap 
Honey soap (flni 
OlivB oil . 
Watef . 
Carbonate of soi 

Melt them together and form a paste, adding a little 
proof-spirit, and scent at will. Some melt with the 
soap about 1 drachm of spermaceti. Produces a 
good lather with either hot or cold water, which dries 
slowly Oil the face. 

Pearl Soap — Cream Soap. 
Take white soft soap (lard potash soap), recent, but 
moderately firm, and beat it in small portions at a 
time, in a marble mortar, until it forms a white 
homogeneous mass, and "pearls," as it is technically 
called ; essential oil of almonds, q. s., supported with 
a little oil of bergamot, or of cassia, being added 
during the pounding. 

Shaving Essence ok Pluid. 
1. Wliite hard soap (in shavings) . . J lb. 

Kectifled spirit 1 pint. 

"Water i pint. 

Perfume at will. 
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Put them into a strong bottle of glass or tin, cork 
it close, set it in warm water for a short time, and 
occasionally agitate it briskly until solution be com- 
plete. After repose, pour ofl' the clean portion from 
the dregs (if any) into clean bottles for use, and at 
once closely cork them. If the solution be not suffi- 
ciently transparent, a little rectified spirit should be 
added to it before decantation; a little spirit (fully 
proof) may be added if it be desirod to render it 
thinner. If much essential oil be used to perfume it, 
the transparency of the product will be lessened. 
2. Take of— 

"White soft soap . , . . i lb. 

Liquor of potassa . . .2 fluid drachms. 

Kectified spirit .... 1 pint. 
Perfume at will. 

Proceed as before. The product of both the above 
is excellent. Chiefly used for shaving by travellers 
and others, to avoid the trouble of carrying or keep- 
ing a soap-box. By simply rubbing two or three 
drops on the skin, and applying the shaving-brush, 
previously slightly dipped in water, a good lather is 
produced. The choice of perfume is a more matter 
of taste, as with the toilet soaps. 15 to 20 drops of 
essence of musk or ambergris, 1 fluid drachm of any of 
the ordinary fragrant essences or esprits, or 12 or 15 
drops of essential oil (simple or mixed), per pint, are 
sufficient for the purpose ; a corresponding name be- 
ing given to the preparation, as " Essence" or "Esprit 
de savon I la rose," " Essence royale pour la barbc." 
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CIIAPTEE V. 

VA LITEM RTKY, 



Or Estimation of Soaps in Regard to tiieib, 

OOMMERCIAL VALUE. 

We distinguish soft soaps (potash soaps) from hard 
soaps (soda soaps), and JiUed soaps from grain soaps. 
Ill regard to the organic ingredients, we may arrange 
them in two groups, rosin soaps and fat or oil soaps. 
Among the latter, we may mention aa the more im- 
portant, tallow aoapa, palm oil, coeoaniit oil, and olive 
oil soaps. In addition to these, however, there are 
many mixtures of fatty substances in combination 
with alkalies, known as soaps. In good soap there 
is a definite proportion between the water, the alka- 
line base, and the fatty acids. It must be neutral, i. e., 
there should be no excess either of the hase, or of 
the constituents of tlie fat, and at the same time it 
must be free from salt, or an excess of water, which 
is virtually as much of an adulteration as an admix- 
ture of salt, soda, alum, bone ashes, glaubcr salt, or 
other substances. A good soap is easily soluble in 
alcohol, leaving scarcely 1 per cent, of solid residue, 
and forms a gelatinous liquid in boiling water.* 

* I once received a whitish-gray marbled aoap for analysia, 
whicli showed the Mlowing properties; It was much softer than 
an ordinary curd soap, so that it could be cut like butter, and 
drops of water issued from each cutting. When I left it in a dry 



,v Google 



120 THE ART OF 50APMAKING. 

It may lierc be mentioned, that a hard or marbled 
Boap should not contain more than 25 per cent, of 
water, rosin eoap not more than 40, and a soft soap 
not more than 52. 

For cocoanut oil soaps, however, a larger amount 
of water than 52 per cent, may bo allowed. 

In the yellow soap, a part of the fat is justifiably 
replaced by 10 to 25 per cent, of rosia. 

The proportions here named may be regarded as 
a standard, and whenever they are increased or re- 
placed by a substitute, it may be said that they 
generally diminish the good quality of the soap. The 
introduction of a foreign substance may, in a few 
cases, be justifiable. Some believe that an excess of 
alkali is necessary, in order that the soap may be used 
in spring water without loss. It may he mentioned, 
that in this ease, the salts of lime and magnesia con- 
tained in the water, form insohible compounds with 
the fatty acids of the soap, and these are of no cleans- 
ing effect. But whenever spring water is used for 
washing, a small admixture of carbonate of soda is 
more advantageous than the appliance of a soap con- 
taining free alkalies. 

For the better elucidation of the composition of 
the different kinds of soap, we give here the following 
table. 



pi t d d not, only effloresce a good deal of soda, tut also erystala 

f da ro formed in the intorior, so that the soap cracked 
th gli t Heated on the water-bath, it soon became liquid, and 
1 ft up n vaporation 23 per cent, of a solid residue, consisting of 
•o anat 1 soap and carbonate of soda. 
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24.2 

18.92 

20. 

28.71 

31. 

51.9 

52. 

55. 

8.4 
14.7 

23.94 

23.41 

21.21 

45.2 

SO. 

16. 


pITSn 




■ -^ -^f,^'' 


(ra^«H) 


::::""°:3 : : : :5!-. : : : 


■BSF»ioa Siq 




■«-e->3 x^a 


^^s^So^sss l"""r-ns3^c; 


■oapMwa 


^« i. 


SS?SStoS« 


■Bp[»v ii™ 


67.5 

81.25 

76.3 

50. 

46. 

67.16 

68.01 

66.99 

50.2 

64. 

75. 


1 


1 


American Curd Soap . 
Holt's Yellow Soap 
American Soap Company's Soap 
Colgate's Yellow Soap . 

" Nonpareil'- Soap 
Beatty's Soap (patent) . 
Butterfield's Soap . 
German Curd Soap, prepared fro 
afWr having been kept several y 
White Tallow Soap (Leipsic) 

Marseilles Soap . 

French "WMtfi Soap 

'< Marbled Soap . 
White London Toilet Soap . 
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Ure. 

O'Neill. 
Ure. 


8 
1 


ili.j- 


,, 


17. 
23.5 
33.6 
36. 
42. 
7S.5 


.a ^ ^ ^ 12 


^sssssss^is 


s 
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11.5 
9.1 
9.5 
7. 

30. 

10. 
8.5 
8.25 
8.81 
9.57 


■tm t«i 


^ss^^s 




^;s",.^ 


■£■■■■ 




.P.V^.. 


s -glsjj 


si^^i^^^sS 


i 


Poppy Oil Soap 

Glasgow Brown Kesin Soap .... 

Glasgow Wliite Soap 

Manciieater Palm Oil Soap .... 

London Curd Soap 

London Marine Soap 


French Fulling Soap . . . 

Savon mou ordinaire 

Savon vert 

Belgian Green Soap 

Scotch Eape-Oil Soap 

Gallipoli Soft Soap 

London Soft Soap 

Manchester Soft Soap 
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We now jiayb on to the estimation of the soaps. 

(ff.) Deleimmahon nf the Amount of Water. — To as- 
certain this, a small quantity Bhould be taken from 
the inside as well aa the outside, and finely scraped. 
A certain portion of it should then be weighed (aay 
80 grains), placed in a concentric ring of a water- 
bath, previously filled with a saturated solution of 
nitre, and heated to the boiling-point. The capsule, 
with the Boap, should then be in the bath from two 
to tliree hours, during which time the solution of the 
nitre is kept boiling, and if too much water evapo- 
rate during the process, fresh should be added. We 
recommend this addition of a solution of nitre, in- 
stead of water alone, because the temperature of the 
boiling-point of the former is specially adapted for 
thoroughly expelling the water contained in the soap, 
which will not be the ease if the temperature of the 
boiling water only be employed, A boiling solution 
. of salt also will not give the necessary heat. When 
the capsule, with the soap, has been in the water- 
batli for several hours, it should be taken away and 
weighed, the weight noted, and the capsule replaced. 
If af^er one or two hours' additional heating, the 
weight is not diminished, it is evident that all the 
water is expelled. 

Suppose now, the onginal weight of the soap taken 
for analysis were 80 grains, the weiglit after it was 
dried only 67 grains, then it follows that the soap 
contained 
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{b.) Determination of the Amount of Fat. — The amount 
of fat contained in a eoap ia found by decomposing 
the soap with an acid. 80 grains of the sample 
should then be taken from the inside as well as from 
the outside, where it is obviously drier. Put it in a 
porcelain dish, and add to it twenty or thirty times 
itsweight of sulphuric acid, diluted twelve times, and 
heat the whole over a lamp, until the fat is floating 
on the top. For separating it, without loss, from 
the liquid contents of the dish, a quantity of white 
wax equal to that of the soap taken, should be added 
to the whole at the end of the operation, and suffered 
to melt with the fat, and thus a consistent solid and 
hard disk is then obtained, which can easily be 
separated by a spatula from the liquid contents of 
the dish. The fat cake should then be put on a filter, 
and washed with pure water until blue litmus paper 
does not become reddened. For drying, it should 
be kept in fusion in a porcelain capsule, until no de- 
crepitation is produced ; when it should- be cooled 
and weighed. Jrom the total weight, first the 
weight of the added wax is deduced, the remainder 
represents the fat contained in the soap (rosin soap 
excepted). But as this does not represent, the pure 
fttttj acid, but simply the hydrate of it (fatty acid + 
water), it is next necessary to subtract this amount 
of hydrated water from it, which is 3.25 per cent, for 
tallow, as well as for palm and cocoa butter. 

The following process will indicate the amount of 
fat contained in a soap; if, for instance, 60 grains 
remain after the weight of wax has been deducted 
from the fatty cake, we have to bring those 3.25 per 
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cent, in calculation. This will give us tlie number, 
58.05. 80 grains of soap contain, therefore, 

I(K) + 58.05 

_— = 72.8 per ficnt. fat. 



The existence of otherwise than saponified fat can- 
not be chemically ascertained with exactitude, but is 
easily to be detected by handling. 

(c.) Determmatian of Die Amount of Rosin. — If rosin 
be present it can be readily ascertained by a peculiar 
after-test. Tor the quantitative determination it has 
been proposed to dissolve, in cold alcohol, the fatty 
acids obtained by the decomposition of a solution of 
Boap with diluted sulphuric acid; the alcohol dis- 
solves chiefly the fat and leaves the rosin undis- 
solved, which then should be dried and weighed. 
"We only will remark that the fat qbtained by decom- 
posing the soap with the acid (no admixture of wax 
can be allowed in this case), should be carefully 
separated from the acid liquid, brought on a filter, and 
washed frequently with alcohol. The filter, with the 
rosin, should then be dried in a warm place. This 
method, however, does not give entire satisfaction 
with regard to exactitude, for it only approximatively 
shows the amount of rosin. Oailletet, apothecary, in 
Charleville, France, states that when a solution of 
rosin soap is shaken with dilute sulphuric acid and 
turpentine, a separation of the rosin takes place, 
which floats below the turpentine as a voluminous 
layer. Soap containing only 5 per cent, of rosin pro- 
duces, by this treatment, a very distinct separation. 
Mr. Sutherland has lately, also, made known a new 
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method for estimating resin in soaps, whitjli is said to 
give most perfect results. 

300 grains of soap, cut into small pieces, are placed 
into a capsule and covered with strong hydrochloric 
acid, tlie capsule being covered with a piece of glass 
and the contents kept gently boiling till the soap is 
dissolved and thoroughly decomposed ; 3 or 4 ounces 
of hot water are then added, and the capsule is set 
aside to cool. When cold, the cake of fatty and re- 
sinous acids is carefully removed and remelted in 
pure water to I'cmove any acid solution adhering. 
After cooling, it is dried on bibulous paper, and 
a.gain very gently remelted and carefully brought to 
the boiling-point for a minute or two to expel the 
last ti'aces of moisture. 

This cake, containing the fatty and resinous acids, 
must now be weighed and the weight carefully noted. 

100 grains of the mixed acids are placed in a 6 or 
8 ounce capsule. It is covered with strong nitric 
acid, and the temperature gradually raised to the boil- 
ing-point, when a powerful action takesplace with vio- 
lent evolution of nitrous acid fumes. The heat is with- 
drawn till the violence of the action subsides, and is 
then again applied to maintain gentle ebullition for 
some minutes with frequent stiiTJng. Small portions 
of nitric acid are successively added till no further dis- 
tinctly appreciable quantity of nitrous acid is given ofi". 
The latty acids are now allowed to cool, and are care- 
fully removed from the strongly acid and richly col- 
ored solution of terebic acid. The cake is then washed 
by melting in a further quantity of nitric acid. "When 
cold, it is dried and remelted at a gentle heat till acid 
fumes cease to be given off. The resulting cake is the 
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pure fatty acid freed from reein, the latter being, of 
course, indicated by the loss. It wili be observed 
that a correction must be made to obtain the exact 
relative proportions of fat and resin originally put 
into the soap-pan, as fats, on being decomposed, lose 
about 4^ per cent, of their ori^nal weight — i. e., 100 
parta tallow^ — glycerine = 95^ parts fatty acid. Hence, 
in making our calculation, a proportionate addition 
must be made to the fatty acid before dividing its 
■weight by that of the resin indicated. This process 
is also applicable to the estimation of resin as an 
adulteration of beeswax. 

(d.) Determination of the Amount of Alkali. — A quan- 
tity of soap-scrapings, equal to that used in the 
former experiments, should be taken and put in a 
glass flask with a long neck and wide mouth; 3 
ounces of absolute alcohol should then be added and 
the whole heated in the water-bath to the boiling- 
point. The true soap, as well as the free fat and free 
rosin, if any, are thereby solved, and the adulterative 
substances remain undissolved. The liquid should 
then be filtered hot, the residue on the filter washed 
with hot alcohol, and the filtered liquid evaporated 
in a porcelain capsule at a slow heat. Should there, 
however, be any carbonate of ammoTiia* in the soap, 
it will be recognized by the smell, being volatilized at 
a slow heat. After the vaporization of the alcohol, the 
remaining concentrated liquid should be diluted with 
water, so that any free fat or rosin may be brought to 

*-It is contained in the so-called tar soap of the Electric Soap 
Company, in New York, lagether with borax and acetate of lead. 
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the surface. The filtered liquid only contains the fat 
soap with the saponified rosin, if there be any. In 
order to estimate the quantity of the alkaline base, 
we refer the reader to our previous chapter, " Alka- 
limeti'j." 

It yet remains to be determined whether the alkali 
be potash or soda. Soft soaps, and particularly semi- 
hard soaps, sometimes contain soda; and hard soaps, 
potassa. A quantitative determination of these sub- 
stances, where a well-furnished chemical laboratory 
and skill in analysis are wanting, can only be ob- 
tained after many years' experience; hence we can- 
not give any detailed description here to find out the 
amount of these bases. We will only mention that 
bichloride of platinum produces in the neutral and 
acid solutions of the ealta of potassa, a yellow crystal- 
line, heavy precipitate, which in dilute solutions is 
only formed after some time. The best method of 
applying this reagent is consequently to evaporate 
the alcohoiie solution of the potassa salt with the 
bichloride of platinum nearly to dryness on the water- 
bath, when if any potassa .be present, it will surely 
show itself. 

Soda is recognized, when after heating the aque- 
ous or alcoholic solution of it in a porcelain capsule, 
and adding alcohol and igniting it, the flame appears 
strongly yellow. 

A good soap, however, whatever maybe the nature 
of the fat employed in its preparation, will not con- 
tain more than 10 per cent, of alkali; should there 
be more, free alkali is unquestionably present. 
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(e.) Estimation of the Substances with which a Soap 
may be Adulterated to the Disadvantage of Consumers. — 
For a more intelligible explanation of the substances 
with which a soap may be mixed, we will enumerate 
them iu groups. 



Group I. 


Gnoup II. 


Gkoup III. 


Walm: 


Earthy Matters and Salts. 


Organic Matters. 




Soluble OQcl lasolnbla in Wiiter. 


Soluble and Insolu- 
ble in Water. 






Insoluble. 








Chloride of Sodium. 

Soda. 

Glauber Salt. 

Soluble aiasB.4« 

Carboniite of Ammonia. 

Alum. 

Acetate of Lead. 


&dubU m Hydro- 

oklo,-ic Acid. 
MAGNESIA. 
LIME. 
CHALK. 
BONE ASHES. 
PIPE CLAY. 


Sugar. 
Staroh.t 
Dextrin, 
Glue. 


FreeReain. 
Free Fat. 






Not Soluble in Hy- 
drochlorU Acid. 








SULPHATE OF 

BARTTES. 
SAHD-t 





"With regard to the determination of the purposely 
increased amount of water, a description has been 
given. An admixture of carbonate of ammonia will 
be found at the determination of the amount of alkali, 
when the alcoholic soap aolution is evaporated. Pree 
tat and rosin are brought to the surface by eoncen- 

* An admixture of soluble glass maybe serviceableinaome eases, 
provided a certain limit be not exceeded. 

t An admixtttse of sand cannot be regarded as fraud if the sonp 

f We do not know if starch has any cleansing qualities ; it is so 
stated in a report on the different uses of the potato,, published in 
1827 by the two French chemists, Payen and Chevalier, but we 
doubt it. 
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tratiiig this alcoholic liquid, and diluting it with water. 
With these exceptions, all the substances enumerated 
under Groups II and III, remain undissolved when 
the soap-scrapings are treated with absolute alcohol 
(for this process see (rf)), and its amount may be ascer- 
tained by drying and weighing it. 

If this residue is treated with boiling water, all the 
remaining organic and inorganic materials will be 
solved, except those in capitals. The solution ob- 
tained (designated C), is filtered. The remainder A 
is put aside. Chloride of sodium is found in the 
solution 0, if nitrate of silver produces a white, 
curdy precipitate ; lead is indicated, if siilphi<ie of 
ammonium produces a black one ; sugar will be 
recognized by its taste; starch and dextrin by the 
production of a blue color, and if tincture of iodine 
be added ; glue by its peculiar odor, when a part of 
the solution is evaporated to dryness and burned. 

In regard to the other substances which may be 
present in the filtered liquid 0, and in the residue A, 
we cannot enter into any detailed description, upon 
the grounds already mentioned. Besides, to the prac- 
tical savonnier it will not be of much consequence 
■ what foreign ingredients there are in soaps, if ho only 
knows their quantity. We may, however, mention 
in conclusion, that if the remainder A be ti'eated with 
muriatic acid, sand and sulphate of barytea will re- 
main untouched, and if efl'ervesecnce be produced, 
chalk is surely present. 
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THE MANUPACTURE OP CANDLES. 



niSTOEICAL.- 

Feom the wovke of Eoman authors, as Pliny and 
Livius, the Romaiia were doubtleae acquainted with 
illuminating materials, somewhat resembling our can- 
dles. We learn, in substance, from the above writers, 
that a kind of soaked wicke, similar to the torches fre- 
quently used at the present time for street iltuminar 
tione,, was known and employed in their day, — that 
the fat-dipped mare of rushes was used for placing 
at night near unbnried dead bodies, and that the 
fibre of the flax served as a wick material. We can- 
not, however, discover from these authors what sort 
of lighting material was employed for soaking the 
stiff rush marc or the adhesive cord-wicks. Though 
Pliny furnishes us with a description of the beeswax 
and the method of bleaching it, as also of rendering 
tallow, — he does not state that these substances were 
used for illuminating purposes. Beekman in his 
"History of Inventions," tells us that by order of 
the Emperor Constantine, Byzanz, at the eommence- 
mentof the fourth century, was illuminated on Chrisi> 
mas eve with lamps and wax candles; and Apuleius 
notices a distinction between wax and tallow candles 
(eerei and sebaeei). 
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In the middle ages, wax candles and torches were 
employed for religious and private purposes. These 
seem to have been manufactured first in the houses 
of the wealthy, but subsequently became commodi- 
ties of a regular trade. It seems, too, that previous 
to the invention of the clock, the burning-time of 
wax candles of a definite length and thickness, !ike 
the sand-glass, served for the approximate determina- 
tion of time. The wax candle makers soon formed 
a very extensive class of operatives, and, from nu- 
merous documents, it is furthermore evident that 
they were in the habit of enveloping dead bodies in 
wax. Cierges and flambeaux were made in Venice 
during the seventeenth century, and the art of pre- 
paring them was thence introduced into Paris ; but 
though in the latter period of the last century better 
products, similar to those of the present day, were 
manufactured, vei-y imperfectly prepared illumina- 
tors, representing our candle, were yet in use. Ac- 
cording to Gilbert White, rush-niarc candles were 
made and used in 1775 in Hampshire, England; yet, 
as a reporter states, they emitted a light which was 
nothing hut "visible darkness." 

Mould candles, such aa are now used, originated 
from Le Brez, of Paris, and were long ago in a more 
or less perfect state used as an illuminating material 
by the middle classes. The fact that rush-marc can- 
dles were also in use, is not more characteristic than 
that pine splinters are at this time employed in the 
spinning-rooms of the Forest Noir. 

So long as candle-making had solely for its objects 
the formation of candles from certain crude materials, 
the products of nature, little, if any, improvement 
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could be anticipated until energetic mveatigatious 
were made with the laudable view of producing from 
the ordinary suet a harder and less fusible composi- 
tion. These were partially pursued at the close of 
the last century, but restricted to the separation of 
the solid glyccridea of the palmitine, and the stearine 
from the oils by pressing the melted and resolidify- 
ing fata. 

Bolts first manufactured candles from pressed tal- 
low in 1799. The art, however, of preparing by 
chemical means fatty bodies of excellent hardness 
from inferior materials (either by saponification or 
distillation), such as the palmitic and stearic acids, 
and the introduction of new substances, such as 
spermaceti and paraffine, belongs to the present pro- 
gressive century. 

The Functions of the Candle as an Illuminator. 

These are not so simple as they appear. The cau- 
dle, says F. Knapp in his " Chemical Technology," 
may be considered as a real microcosm of illumina- 
tion, in which all the individual functiovis regulate 
each other. Whilst, for instance, the lamp is sup- 
plied already with a liquid lighting material, to be 
raised and regulated either by construction or mech- 
anism, we see, in observing a burning candle, these 
operations performed by itself, and the melting of 
the lighting material as well as the absorption of the 
fused fat by the wick. We can furthermore discern 
its decomposition into gaseous products, and these are 
bnrning under circumstance most favorable for the 
evolution of light. K, for instance, the capacity of 
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the wick is insufficient to absorb the melting of the 
candle stock, the excess will run over and form gut- 
ters, which interfere with the illumination; whilst, 
on the other hand, if the entire candle material, trans- 
formed into gas, cannot bnm, a thick smoky flame 
will be the result. Again, should soot be collected 
in the interstices of the wick, its power of absorp- 
tion will be impaired and the flame diminislied in its 
clearness and brightness; in fact, there are many con- 
ditions to be fulfilled in order to produce a uniform, 
steady, and clear flame. 

As the time necessary for liquefying wax, tallow, 
or stearic acid, depends chiefly on their respective 
melting-points, it is obvious that flames of equal mag- 
nitude and nearness will melt and consume more 
tallow than wax, the melting-point of the former be- 
ing from 36° to 42° lower than that of the latter, or 
of stearic acid. In regard, however, to our ordinary 
candles, this is not the case, and the cause is obvious. 
If we look horizontally at the edge of a regularly 
burning atearJne candle, the basis of the flame can 
be seen immediately above the edge. In the tallow 
candle, however, the basis of the flame ie distinct 
from the edge, and a piece of uncharred wick, several 
lines in length intervenes. The wick of the tallow 
candle is also thicker and more saturated with liquid 
fat than that of the stearine candle, in which we can 
notice a well-formed reservoir filled with melted fat, 
but in the tallow candle this reservoir or hollow cup 
is not clearly marked. In the combustion, moreover, 
of a tallow candle, the liquid fat is obliged to rise 
higher by capillary attraction, so that the flame be- 
ing more distant, the heat is necessarily lessened. 
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Were we to give to the tallow candle a wick of the 
same thickness as that used for a stearine or wax 
candle, the flame would burn nearer the fat, — the 
excessive heat causing it to melt more rapidly, would 
occasion an incessant guttering. Hence it is evi- 
dently I'cquieite to supply tallow candles with propor- 
tionably thicker and more absorbing wicks than those 
used for candles made of a less fnsible material. The 
capillary effects of the wicks, we may here remark, 
are considerably diminished, when a deposit of carbon 
is formed at the top, and it is well known that such 
a deposit is a very common occurrence in the tallow 
candle flame, Nor is this all, for in consequence of 
tlie oxygen of the air not coming sufficiently in eon- 
tact with the thick and stiff wick of these candles, 
its combustion is not systematically effected, whilst 
its clearness is necessarily diminished from time to 
time. It is not so, however, with the twisted wiclis 
of other candles, because as soon as the wick acquires 
a certain length, it bends downwards, and coming in 
contact with the air, is entirely consumed, thus ob- 
viating the frequent necessity of snuffing. 

The wick of the candle, moreover, possesses an ex- 
cellent, perhaps the only possible means tor estab- 
lishing an equilibrium between the amount of the 
generated inflammable gases, and that of the air 
necessary for combustion. Suppose we ignite a stick 
of candle without wick, the whole section of fat would 
be oil fire at once, and a large portion of the burning 
material would thus be inaccessible to the oxygen of 
the atmosphere, but generating a large quantity of 
carbon, would emit a very dark smoky flame. 

12* 
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CHAPTER I. 

ON THE RAW MATERIALS. 

In its natural state, fat of animals ia always asso- 
ciated with cellular tisane and other foreign matters, 
which must be separated before it can be used as 
candle stock. In all cases, this is done by heat, and the 
process ia termed rendering. Partly by the melting of 
the fat globules, and partly by the transformation of 
moisture into steam, the tissues burat. By further 
heating the fibrea of the cellular tissues contract, con- 
densing the whole mass into a more compact form, 
and thereby facilitating the separation of the fat 
globules. There are different pi-ocesses for the ac- 
complishment of this rendering, which we proceed to 
deaeribo for the benefit of those chandlers who pre- 
fer refining their own stock. By 

The Old Process, 
called "dry meltmg" [mvLfih practised by aihail manu- 
facturers), the rough suet is cut into coarse pieces 
and exposed to the action of a moderate heat. By 
the more recent processes, the fat is not exposed to 
heat till it has been subjected to certain mechanical 
and chemical appliances, for the purpose of destroy- 
ing the tissues. The first-named method, we may 
observe, possesses this decided advantage, viz., that 
the residue or cracklings can be profitably used aa 
food for hogs, fowls, &c. There is, moreover, an 
economy in fuel, while the simplicity of the process 
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commends itself to the notieo of inexperienced manu- 
factnrers. Disadvantages, on the other hand, arise 
and should be noted, viz., an obiioxioua smell ema- 
nating from the heating of rough tallow, which has 
been collected and suffered to remain till it has be- 
come rancid, and the cellular tissues, blood, or other 
portions, advanced towards putrefaction. Pat from 
animals recently slaughtered docs not, however, yield 
any very unpleasant effluvia. Another and more im- 
portant disadvantage, in an economical point of view, 
is found in the smaller amount of fat obtained, as por- 
tions always remain with the cracklings when heated 
in this manner. The first care of the chandler should 
be to impress on the mind of his tallow merchant the 
importance of a more careful treatment of the rough 
suet than is generally observed hy the butcher. The 
fat ought to be freed from the membranous and mus- 
cular parts as mucli as possible, then cut into thin 
slices and hung up in a cool place, not heaped up while 
yet warm. By operating thus, the disagreeable odor 
existing before melting, and increased during the 
process to' an unbearable degree, can, at least, be de- 
layed for several days. 

First, the fat is chopped, for which purpose cutting 
machines are often used similar to the straw-cutting 
table; sometimes a thin, sharp-edged minee-batchet 
is employed, about two and a half feet in length. 
This is held with both bands, and the fat, spread out 
on a beech block, is chopped into small pieces in all 
directions. A third instrument in vogue is a kind of 
stamp trough with muller, having a sharp blade in 
the form of an S, a conti-ivance frequently adopted 
for cutting beets. A more desirable and valuable in- 
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strument, however, is the ordinary rotary sausage- 
cutter, now in general use. The fat is then placed in 
melting caldrons (hemispherical in form, and, in 
this country, made of east iron), which are heated by 
open fire. These caldrons are covered with mov- 
able tin plate hoods, so adjusted that, by means of 
pulleys, ropes, and counter-weights, they can be 
easily raised or lowered, whilst at the same time they 
serve to carry off the offensive vapors arising fi'oni 
the heated fat. Water is sometimes mixed with the 
fat in the caldrons, and this addition is specially 
beneficial when the fat has been long kept during 
the summer months, and thereby lost its natural 
moisture by evaporation. By gradually raising the 
temperature in the pan, the fat runs from the cells, 
and the whole is kept boiling from one to one and a 
half hours. The mixture of water with the fat-bub- 
bles imparts to the liquid a milky appearance, but as 
soon as the water is volatilized, the fat becomes clear. 
During the whole operation of melting and boiling, 
the ingredients must be constantly and thoroughly 
stirred in order to keep the fat and cracklings in in- 
cessant agitation, otherwise pieces of unmelted suet, 
coming in contact with the sides or bottom, would 
become scorched and acquire a brownish tint, of 
which the whole melting would necessarily partake. 
Scorched tallow, it should be mentioned, is not very 
readily whitened. For separating the melted &d from 
the cracklings, it is ladled oft' from the caldron into a 
fine willow basket, or a copper box perforated at the 
bottom with innumerable small holes, set over large 
copper coolers, and allowed to remain undisturbed 
till all foreign matters (should it contain any), have 
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settled down. Before it congeals, it sliould be trans- 
ferred into small wooden paiU. 

This operation is continued so long as the crack- 
lings yield any fat ; and during the process, the heat 
must be maintained at a moderate temperature, to 
avoid scorching the materials. When the cracklings 
begin to harden, they acquire a darkish tint, and 
hence are said to be brownirtg. They are then pressed, 
and the fat thus obtained possesses somewhat of the 
brown color of the cracklings, but not so much as to 
render it unfit for use as soap stock; it may, conse- 
quently, be mixed with that which has spontaneously 
separated while heating. 

MEW METHODS OP EENDEEING. 

The complaints of parties residing in the neigh- 
borhood of candle and soap works, in consequence of 
the offensive eStuvia disseminated by these establish- 
ments, have led to the invention of new apparatus, as 
well as to the introduction of new processes of ren- 
dering, until an entire reformation has resulted in 
the melting process, which we propose briefly to 
describe, long experience having demonstrated their 
utility. 

No doubt the apparatus invented by d'Arcet, of 
Paris, in 1834, and introduced by the board of health 
of that city, has been tested in other places, where it 
did not interfere too much with the workmen's free- 
dom of action, and the ready supervision of the melt- 
ing process. As it is, moreover, applicable, and may 
prove serviceable in otlier branches of manufacture, 
we here venture to offer a few remarks relative to 
this invention. 
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Process op d'Arcet. 



One essential and valuable feature in his invention 
ia Ilia suggestion for conducting the rising vapors, 
consisting chiefly of hydrogen and carbon, through 
channels under the grate of the rendering pan, and 
using them as fuel. The pan ie also covered with a 
strong iron plate, the front third of which can be 
lifted by means of a knuckle whenever it is necessary 
for stirring, filing, or emptying the kettle. D'Arcet 
was, likewise, the first who employed certain chemi- 
cals for the purpose of neutralizing or destroying the 
noisome effluvia arising from the pans. His propo- 
sitions are found to he, as yet, the mos't valuable in 
use. In the process recommended byhim, 50 parts, by 
weight, of diluted acid (oil of vitriol), are first put into 
the kettle, then 1000 parts, in weight, of chopped fat 
are gradually added in four equal portions ; and lastly, 
150 parts of water, to which 5 parts in weight of sul- 
phuric acid of 66° B., have been previously added. 
The whole is next heated. Under the influence of 
the acid, which partly destroys, partly solves the 
membranes, the rendering of even greater amounts of 
fat is effected in 1-J to 2^ hours ; two hours, however, 
are seldom required. The inventor's proposition of 
using acids was made when pans were heated by the 
direct action of the fire; but now, for various sub- 
stantial reasons, steam is more generally employed. 
This, however, does not prevent the gases arising 
from the pans being thrown into the furnace and 
thereby aiding cumbustion. It is obvious, moreover, 
that in the boiler of d'Arcet, stirring, as well as fill- 
ing or emptying the contents of the pan, cannot be 
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aeeomplishetl bo readily aa iu an open pan ; nor can 
these processes be performed without opening the 
covers, when the noisome vapors escape into the room, 
to the annoyance of the operators. To obviate this, 
a contrivance similar to that used by distillers in the 
; process, could be introduced with decided 
,ge of comfort, as well aa of certainty, for 
keeping up the necessary motion, to prevent adhe- 
sions to the sides or bottom of the vessel, and conse- 
quent incidental scorching. 

The same may be said in regard to the pan for 
boiling fats lately patented in this country by W. H. 
Pinner, who yet claims the conducting of the noxious 
vapors into the fire as a novelty. "With reference to 
the apparatus of d'Arcet, Mr. Morfit states that it 
is objectionable, inasmuch as there is danger of a 
conflagration from a too rapid flow of the vapors 
from the digester. Such an accident, however, has 
not yet occurred, and. is probably more hypothetical 
than real. We may here further remark, that where 
steam is employed, the pans can be kept shut, and 
there will then be no danger of scorching. 

"Wilson's Process 

has first been described by Prof. Campbell Morfit in 
his "Treatise on the Manufacture of Soap and Can- 
dles." The chief feature of this process ia to steam 
the rough suet for ten or fifteen hours in a perfectly 
tight tank, under a pressure of fifty pounds to the 
square inch, or more when lard is being rendered. 
A higher pressure, according to Mr. Morfit, is not 
profitable, for, though expediting the process, it pro- 
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daces an inferioc quality of fat. No chemicals are 
used. The apparatus, aa patented hy the inventor, 
consists of an upright cylindrical vessel, made of 
strong hoiler plates, tightly riveted together. Its 
diameter is about two and a half times less than its 
height, and its capacity amounts to 1200 to 1500 gal- 
lons. It has a false bottom or diaphragm, below 
this a pipe enters, which is connected with an ordi- 
nary steam boiler. There is a man-hole at the top 
through which the vessel is filled with the rough suet 
or lard to within about two and a half feet of the top. 
By a safety-valve, the pressure can be regulated. 
There are, also, some tiy-cocks, by which the state of 
the contents can be examined ; if the quantity of 
condensed steam in the tank be too great, it will be 
indicated by the ejection of the fatty contents at the 
top one. There is, moreover, a regulating cock at 
the bottom for drawing oft" the condensed steam as 
well as cocks in the side of the digester, by which the 
fatty materials can be drawn ofl:^ Through a hole 
made in the diaphragm, which can be shut and 
opened at will, the residual matters can be let out. 

According to Morflt, the material obtained by this 
process (very much adopted in the Western States), is 
so far superior, that it always commands, if not the 
preference, at least a slight advance of price in the 
market. The difficulty, however, of separating all 
the water, slightly endangers the purity of the fat, as 
the former, in solution, introduces a portion of animal 
matter, which in tame becoming putrescent, imparts 
an oflensive odor to the latter. It is said, we may 
here observe, that repeated washing will materially 
j-emedy this defect. 



,v Google 



FoucHf's Process 
ia one of the most perfect. Pig. 9 represents a ver- 
tical, and Fig. 10 a horizontal section of the appa- 
ratus, aa used by the inventor, after the line 1 — 2 in 
Fig. 9. Fig, 11 is a transverse section after the line 




3 — 4 in the same figure. The vessel a has a copper 
dome B, fastened by rivets. In this dome is a bole c 
for introducing fat, having a cover, which may be 
lifted by a chain going over a pulley, and the margin 
of the cover may be fastened to the vessel by elampa. 
This cover has a hole for observing the inside, which 
can be shut by a valve fastened to the lever d. b ia a 
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cap on the dome with the eduction-pipe for vapors, 
and p p is a safety-valve, with a counter-weight a. 
There is, moreover, an outer valve for the passage 
of air, either when filling or emptying the vessel, as 
well as a hox for a thermometer. The vapors escap- 
ing through p (which may be opened hy the faucet o), 
pass iuto u for the purpose of being condensed there, 
or when not condeused, for escaping through x. f is 
a worm, which, fastened to tlie stays o (Fig. 10), lies 



Pig. 10. 




on the bottom of the vessel. Through ll steam is 
introduced from a boiler, and through m passes back 
into the same boiler, h n is a small pipe entering 
into the vessel a, through which steam also passes 
into the vessel, mainly for the purpose of keeping the 
melted fat in agitation, j is a tube, having a sieve at 
its upper end, and a movable crank below, by which 
it is fastened to the faucet y. If the vessel is being 
emptied, the tube j is gradually let down untii its 
. upper part, with the sieve, reaches the bottom. The 
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fat is then passed through j and y, ani^ through a fine 
sieve outside the vesael, which acts a,8 a filter. In 
the above explained apparatus, 1000 lbs. are first in- 
troduced with 80 lbs. of water; 2^*g lbs. of sulphuric 
acid of 66 degrees, previously mixed with 16 lbs, of 
watei', are then added. Steam is next turned on, 
which, as described, passes from the generator 
through the worm, and mast have a tension of three 
atmospheres, i. e,, a temperature of 255° P. In the 
vessel, however, a tension of one and a half atmos- 
phere is sufficient, and when this is reached, the 
satety-valve is no longer charged with weights. The 
vapors formed in the vessel are eonducted through x 
into the hearth of the steam boiler furnace, so that 
all the noxious odors, which, however, by the action 
of the sulphuric acid, are diminished, but not de- 
stroyed, are thus conveyed from the working-rooms. 

Bvrard's Pkocess. 

In its features, the apparatus used by this inventor, 
very much resembles that of Wilson. The process, 
however, ia based on the application of caustic lye, in 
the proportion of 25 gallons (each containing j\ to 4 
lbs. of solid caustic soda) to every 250 to 350 lbs. 
of rough tallow. It is the object of the application 
of the lye, as in d'Arcet's process, to dissolve the 
membranous parts, so that no preliminary mincing 
be necessary. For boiling the fat, steam is employed. 
As the alkaline lye is heavier than water, it will also, 
after the boiling is completed, more easily snbside. 
It is then drawn off, and the fat left in the tank is 
again boiled with successive portions of fresh water, 
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for the better aeparation of which, this compound is 
left for twcutj'-four hours in a warm liquid state 
before being drawn off into the coolers. 

It is stated by the most credited experimental re- 
porters, that Evrard's proeeaa is better adapted for 
fresh fat of good quality, than for the medium and 
inferior kind. It is furthermore stated, that the 
former yields a very handsome and white product, 
with scarcely any noxious vapors observable, whilst 
the latter, when treated by this process, yields a 
dingy product, with the usual offensive odor. For 
this inferior kind, therefore, the treatment with sul- 
phuric acid is preferable, Evrard's process, more- 
over, according to Stein, has these additional de- 
fects, — the boiling mass scums considerably, and 
certain fats, especially such as have already com- 
menced to putrefy, are with difiieulty separated from 
the lye. 

Steih's Process. 

This process has only recently been made public. 
If it accomplishes what the inventor claims, and being 
both simple and not costly, it will soon supersede all 
others, and, under any circumstances, will be a 
valuable supplementary. A mixture of slacked lime 
and small pieces of fresh-burnt charcoal is prepared, 
and spread upon a coarse cloth stretched over a hoop, 
of two inches in depth, and the circumference corre- 
sponding with the size of the pan. During the pro- 
cess of rendering, it is securely adjusted by suitable 
catches above the pan. The rising vapors from the 
latter, in necessarily passing this chcmieo-mechanical 
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arrangement, are said to be entirely absorbed, so that 
thus ail cause of complaint against tallow factories 
as health-destroying nuisances, would be effectually 
removed. 

The YiEi.n in Eendering. 

According to Payen, the dry melting produces from 
80 to 82 per cent, of clear fat, and the melting with 
steam from 83 to 86 per cent. 

According to Gaultier de Glanbrj, the dry melting 
furnishes 81.3 per cent., and the method of D'Arcet, 
with steam, 85 to 86 per cent., but only 81.2 to 84.2 
if conducted on free fire. 

Wilson's process of rendering, according to Morfit, 
yields 6 per cent, more than that obtained by an 
ordinary plan. 

Faiast procured, by Evrard's process, 88 per cent. 
of white and inodorous fat, and subsequently an ad- 
dition of 8 per cent, from the lye. 

Clarifying Tallow. 

By mere melting and straining we do not obtain a 
fat entirely free from admixture of fine, undissolved 
substances. For separating these substances, there- 
fore, it must be clarified. This is done by remelting 
it in water, either on free fire or by steam. Gener- 
ally, no more water than 5 per cent, is taken, and 
stirred well with the fat till the mixture becomes 
emulsive. The whole is then allowed to rest, without 
further heating, till the water has separated, when 
the fat may be drawn off, or dipped off. Sometimes, 
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in order to eoncoal the yellowish tint, a very little 
"blue color" is added to the clear fat, eoneisting of 
indigo rubbed finely with some oil, of which, a few 
drops are sufficient even for large quantities. The 
process of clarifying is occasionally repeated. 

At the line of demarcation between the water and 
fat, a gray slimy substance is often perceptible, and 
the liquid itself is turbid. Instead of pure water, some 
tallow-melters take brine or solutions of alum, salt- 
petre, chloride of ammonium, or other salts. Ac- 
cording to Dr. Orazio Lugo, these agents have no 
chemical action upon the fats, but simply induce a 
more rapid settling of the impurities and water, prin- 
cipally when strong agitation ia used. Together with 
Dr. Lugo I have made experiments on several fatty 
oils, and we have obtained very satisfactory results 
by using substances with shai'p angles in conjunction 
with strong agitation. 

The yield, in melted tallow, necessarily depends 
upon the kind and quality of the rough suet. The 
fat enveloping the kidneys yields most, and fresh fat 
more than old. The quantity of cracklings by the 
dry process amounts to 4 per cent, when the process 
is well conducted and a good pressure afterward ap- 
plied. These cracklings, when the fat is properly 
treated, are hard, nearly inodoi'ous, and swell much 
in hot wat«r. Besides animal fibre and blood, they 
always contain some fat, and splinters of wood from 
the cutting-blocks are also often found. Professor 
BoUey found that the cracklings produced by a very 
careful melting and pressing, contained 10 per cent, 
of fat. 
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Hardening of Tallow by Capaccionis' Process. 

In 1000 parts of melted tallow, 7 parts of sugar of 
lead, previously dissolved in water, are stirred, during 
which process the mass must be constantly agitated. 
After a few minutes the heat is diminished, and 15 
parts of powdered incense, with 1 part of tui-pentine 
added, under constant stirring of the mixture. It is 
then left warm for several hours, or until the insolu- 
hle Buhstances of the incense settle to the bottom. 
The hardening is produced by the sugar of lead, 
yielding a materia! similar to the stearic acid, while 
the incense is improving its odor; it is also said that 
hy this treatment the guttering or running of the 
candles is entirely prevented. 

Cassgeand'b Process for Bleachino Wax. 

By this process, the bleaching of the wax by the 
sun and air is not prevented, but much time saved. 
The inventor first melts the wax with steam, which 
together pass through long pipes, so that a large sur- 
face becomes exposed to the steam. After traversing 
the pipes, it is received into a pan with a double 
bottom, heated by steam; it is therein treated by 
water, left quiet for some time until its impurities are 
settled. It is then forced anew through the pipe to- 
gether with the steam, washed a second time, and, if 
necessary, this process is repeated a third time. Prob- 
ably water is absorhcid by the wax, thus rendering it 
more easily bleached. — The following is the arrange- 
ment of a bleaehery : 
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Stakes or posts are driven into the ground, and two 
feet from the ground bag-clothes are stretched over 
them, or tahle-like frames are made from strips, and 
cloth stretched over the frames in the same manner 
as a eackiiig-hottom is stretched over a bedstead, care 
being taken to fasten the ends of the cords to the 
posts sufficiently firm as to prevent them loosening 
by the wind. This done, the wax ribbons are spread 
upon the cloth in a thin layer. It is important that 
the place selected for this arrangement be so that the 
sun's rays may have full play upon the exposed wax, 
but at the same time protected from the prevalent 
winds. The ribboned wax is daily turned over, in 
order that fresh portions of it may be affected by the 
sun, and should it not be sufficiently moistened by 
the dew or rain, soft water is poured over it. When 
it is not gradually becoming whiter, but still con- 
tinues yellow upon the fracture, it is remelted, rib- 
boned, and again bleached. The continuance of the 
bleaching process necessarily varies, depending, as it 
does, upon the weather; often one exposure to the 
sun and air suffices to bleach it, and no remelting is 
requisite. Four weeks are generally sufficient. The 
bleached wax is finally fused into cakes or square 
blocks, previously moistening the moulds. As fast 
as the wax congeals, the cakes are thrown into a tub 
of clean, cold water, and then taken out and spread 
upon a pack-thread sieve for draining. Eventually, 
they are dried and packed In boxes for the market, 
the loss being from 2 to 8 per cent. 
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CHAPTER II. 

THE MANUFACa-UKli] OF CANDLES. 
Wicks. 

As to what was used prior to the introduction of 
cotton for the manufacture of wieks, is merely a 
matter of curiosity. In the present day, we designate 
the wicks as twisted and plaited ; the former, loosely 
twisted, and the fibre presents the appearance of a 
spiral similar to the separate strands of a rope; the 
latter, now generally adopted for moat kinds of can- 
dles, is made by interlacing and crossing the strands 
of the wicks in the same manner as plaiting straw of 
bonnets. Common wicks are simply an aggregation 
of several loosely twisted threads forming one general 
cord of many fibres. This is effected by the ball 
winding machine, an apparatus of a very simple con- 
struction. More complicated machines, indeed, are 
used for the plaiting of wicks, but we do not deem it 
necessary to give any description of these in this 
work. 

For cutting wicks, various machines are also applied. 
We proceed to describe Sykbs's Apparatus, patented 
in England, and in very general use there, especially 
for tallow candle wicks, which must be soaked with 
tallow at one end. 

Fig. 12 represents a vertical, and Fig. 13 a hori- 



,v Google 



154 



ANDLB-MAKINO. 



zoiital view of it. c e are spools on which the wieka 
are wouDd. 6 is a roller with grooves cut around it, 
by means of which the wicks are convoyed into the 
clamp d represented in Fig, 14 on a larger scale and 
an seen from the side. It consists of two wooden 
frames, which are made tapering from the middle 
towards the end. On each side there is a feather 



Fig. 12. 




of steel attached, for the purpose of holding the 
frames, with a space between them, which may be di- 
minished by sliding the feathered clamps e e towards 
the middle, or increased by drawing them towards 
the end. Immediately behind the clamp there is a 
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cutting apparatus, consiBtiiig of an immovable/', and 
a movable blade/, with a handle. ^ is a small vessel 
filled with liquid fat (which may be kept from solidi- 
fying by steam), and a board i lying on the lathe h. 

The use of the apparatus is as follows : the ends of 
the wicks, wound upon the spools c c c, are passed 
through the frame d, properly tightened by the clamps 
ee, so that all the wicks are kept firm. The knife / 
of the cutting apparatus is then lifted out of the way ; 
the frame, with the wicks inclosed, is drawn back- 
wards to the vessel </, and the ends of the wieke 
dipped in the melted fat; this done, the fat-soaked 
ends are drawn further back and placed under the 
weight I, which holds them firmly while the clamps 
are loosened on the frame, and this returned to its 
first described position and again tightened. The 
knife is next used, cutting all the wicks off at a 
stroke, then elevated, and the process repeated till a 
sufficient number of wicks are cut. 

The thickness of the wicks, we may here remark, 
varies according to the diameter of the candles and 
the material of which they are made. The number 
of the cotton threads requisite to form a wick, also 
varies according to their firmness. Scarcely two 
chandlers, however, observe the same rules in these 
respects. The yarn is composed of a sialic twisted 
cotton thread; No. 16 generally for plaited, and 
smaller, such as 8-12, for common wicks. 

BoUey has published the appended index relative 
to the thickness of wicks. The yam employed is 
No. 16. 
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For tiillow oftudles, 8 per ib., the wiok eontnins 42 threads. 



These wieka, composed of 10, 12, or even 16 cords, 
are very loosely twisted, and tbrm a kind of hollow 
tube. 

JFor stearic candles, three-corded plaited wicks are 
generally used, smaller in eize and of finer yarn. 
Ab, for instance — 

SWaric candles, i per lb., the wjeks consiat of 108 threads. 



In France, somewhat coarser kinds of yarn are em- 
ployed for stearic candles, but wicks similar to the 
above are used for spermaceti and paraffine. 

Pbepasino Wicks. 

This is done by the so-called wick-mordanis, by 
means of which they are less combustible, especially 
those for stearic acid, and composite candles prepared. 
For this purpose, compounds composed of solutions 
of ammoniac salts, of bismuth, of borates, or boracic 
acid, are nsed. Some of the receipts given in the 
journals and books devoted to technology are good 
as tar as the quality of the substances is concerned, 
but not as regards the quaniiiy. The recommended 
solutions are generally too strong. This may be 
said most assuredly of the following (Smitt's) prep- 
arations for wax candle wicks. He recommends 2 



,v Google 



DIPS, 157 

ounces of borax, 1 ounce of chloride of calcium, 1 
ounce of nitrate of potaeh, 1 ounce of chloride of 
ammonium, to be diasolved in | gallons of water, 
and afterwards dried. 

A simple and cheap mordant for wicka, consists in 
a sal ammoniac solution of 2° to 3° B. This concen- 
tration is strong enough, and if a weaker one be used, 
a spark will remain on the wick after the candle has 
been blown out, and burning down to the fat, make 
relighting more difficult. Before moulding is per- 
formed, the wicks, having been saturated, are thor- 
oughly dried in a tin box, surrounded by a jacket, 
in which steam is introduced. Instead of the sal 
ammoniac, phosphate of ammonia is used in some 
factories. A very good mordant is also a solution of 
2^*^ ounces boracic acid in 10 lbs. of water, with J of 
an ounce of strong alcohol, and a few drops of sul- 
phuric acid. Some mordants, we are aware, have 
become unpopular. The fault is in the nature of the 
crude cotton, which does not always readily become 
moistened; consequently, from not having completely 
imbibed the mordant, portions of the thread remain 
unsaturated, and are not equally combustible with 
the others. An admixture of alcohol will possibly 
remedy this defect, inasmuch as cotton is easier 
moistened in diluted spirit than in pure water. 

Dips. 

These candles are made by stringing a certain 

number of wicks upon a rod, and dipping them in 

melted tallow repeatedly. Though made in large 

quantities, they are only manufactured in compara^ 
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tively small estaWishments. The proeesa is very 
simple ; it is as follows : The clarified and reraelteii 
tallow is poured into a tightly joined walnut or cherty 
trough, 3 feet long by 2 feet wide, and 10 to 12 
inches wide at the top, gradually diminishing to 3 or 
4 inches at the bottom. A handle is fixed on each 
end for its easy removal, and when not in use it is 
closed with a coyer. The operator commences by 
stringing 16 to 18 wicks at equal intervals on a thin 
wooden rod, about 2^ feet long and sharpened at the 
ends. He then takes 10 or 12 such rods and dips the 
wicks rapidly into the fluid suet in a vertical direc- 
tion. This suet should be very liquid, in order that 
the wicks be soaked as uniformly as possible, after 
which the several rods are rested on the ledges of 
the trough, when, if any of the wicks be matted 
together, they are separated, and the rods so placed 
on a frame, having several cross pieces, that the un- 
congealed tallow from the wicks may drop down, 
and while this is going on, which continues till the 
tallow ie cooled and solidified, the operator is engaged 
in preparing another batch of rods. The fat in the 
trough, meanwhile, is so far cooled that in immersing 
the first dip again a thicker layer will adhere to the 
wicks. It is considered, we may observe, that when 
the suet solidifies at the sides of the vessel, the tem- 
perature is the most convenient for the object in view. 
It is, moreover, sometimes necessary to stir the in- 
gredients to produce a uniform admixture, and in 
such cases much care should be taken so that no set- 
tlings be mingled with the mass, whilst by theaddition 
of hot tallow any desired temperature maybe obtained. 
The tallow on the wicks between each dipping be- 
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comes so gradually hardened, that at the third or 
fourth immersion new layers necessarily solidify; as 
a natural consequence of the method of dipping, the 
lower ends of the wicks become thicker than the 
upper, to remedy which the lower ends are again put 
into the melted fat for a few minutes, when the heat, 
as a matter of course, diminishes their dimensions. 
The process of dipping is continued until the candles 
acquire the requisite thickness. The conical spire at 
the upper end is formed by immersing deeper at the 
last dip, and if, eventually, the candles are too thick 
at the lower end, they are held over a slightly heated 
folded copper sheet, so that the fat may melt, but not 
be wasted. 

"There are tricks," it is said, *'in every trade," 
and many are practised in tallow candle making, 
but these we do not consider worth noticing in this 
book. For the purpose of saving time, many me- 
chanical arrangements have been devised and com- 
pleted, one of the most useful and used of which, in- 
volving the least outlay and requiring only one oper- 
ator, is the Edinburgh Candle-wheel, an apparatus 
already described by Ure and Morfit, and repre- 
sented by Fig. 15. 

The following is a description of it : A strong ver- 
tical post A is mounted on pivots, resting on a block 
T, and attached at the top in a beam p p, so that it 
can revolve freely on its centre. In the upright post 
A, six mortices are cut at short distances from each 
other, and crossing one another at an angle of 60 
degrees. Each of these six mortises receives a bar 
D, which swings freely on a pin c, run through the 
centre of the bar e and post a. At the extremity of 
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each bar is suspended a frame e (or port, as the 
workmen call it), containing six rods, on each of 
which are hung 18 wicka, making in all 1296 wieks 
on the wheel. As the bars b are ail of the same 
length, and loaded with nearly the same weight, it is 
obvious that they will all naturally assume a hori- 

Fig. 15. 




zontal position. In order, however, to prevent any 
oscillation of the machine when turning round, the 
levers are kept in a horizontal position, by means of 
small chains r r, one end being fixed to the top of 
the upright shaft, and the other in a small block of 
wood M, which exactly fills the notch p. Notwith- 
etiiuding its appearance, the machine is very easily 
turned round, and, when in motion, each port, as it 
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eiieceseiveTy passes over the tallow-kettle h, in its 
water-bath, mounted on a furnace k, is gently pressed 
downwards by the handle s. By these means, the 
wicks are regularly immersed in the tallow, and the 
square piece M (when the handle s is pressed down), 
is thrown out of the notch by the small lever o, in- 
serted in the bar n. lu order that, when the operator 
raises the port, the piece m may return to its proper 
position, a cord is attached to it, passing over the 
pulleys vv, and regulated by the weights ww. In the 
bars D several holes are bored, by means of which 
they may be heightened and lowered at will. 

It may be readily perceived, therefore, with what 
regularity, ease, and expedition, the whole operation 
is performed (and that by one operator), the ports 
being not unnecessarily removed after each dip, and 
the process of congealing being much accelerated, aa 
the candles are kept in constant motion through the 
air. Mr. Uire adds that, "in moderately coo! weather 
not more than two hours are necessaiy for a single 
person to finish one wheel of candles of a common 
size," and that if " six wheels" (an assumed day's 
work), "are completed in one day, no less a number 
than 7776 candles will be manufajstured in that space 
of time by one workman." 

Moulds. 

For moulding, besides the common metal moulds 
(a mixture of tin and lead), moulds of glass arc some- 
times used. The former arc slightly tapering tubes, 
varying in length and dimensions according to the size 
of the candle to be manufactured, and, when required, 
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are arranged in reguJarly perforated wooden frames or 
etanda, with the smaller end downwards, forming the 
upper or pointed part of the candle. At this smaller 
end, the wiek, previously saturated in melted fat, is in- 
serted, filling the aperture and passing up the centre, 
is fastened perpendicularly at the opposite, i. e., the 
upper end of the tube, to which is attached a movable 
cover. The melted fat is then poured in, generally 
with a small can, but a tinned iron syphon is far 
better. It is requisite that the tallow should completely 
fill the mould, that it should remain uncracked on 
cooHng, and should be easily removable from the 
moulds. This can, however, only be obtained when 
the fat at the sides cools more quickly than that in 
the interior, and when the whole candle is rapidly 
cooled. A coo! season is, for this reason, far better, 
but a certain condition of the tallow, namely, that 
which it possesses at a temperature very near its 
melting-point, is absolutely necessary. According 
to Knapp, candle-makers recognize the proper con- 
sistence of the tallow for moulding by the appear- 
ance of a scum upon the surface, which forms in hot 
weather between 111" and 119° F., in mild weather 
at 108°, and in cold about 104°. The tallow is 
usually melted by itself, sometimes, however, over a 
solution of alum. The candles are most easily re- 
moved from the mould the day after casting, to be 
cut and trimmed at the base. 

MOULDINO. 

Moulding by hand is a very tedious operation, and 
only practised in the smaller factories; in more ex- 
tensive establishments, where economy of time and 
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labor ia a consideration, machinery is employed. We 
here transcribe a recent American invention for the 
above purpose, viz., 

Kendall's Moulding Apparatus. 

Fig. 16 represents a vertical transverse section 
through one of the mould frames, exhibiting the 
candles drawn from the moulds. Fig. 17 represents 
a top view of a row of moulds, showing the clamp in 
place ready to centre the wicka. The moulds are 
mounted upon ears, for being carried from place to 
place as required; each capable of conveying several 
dozens, which are heated to about the temperature of 
the melted fat by running the car into an oven. The 
moulds thus heated are carried by cars to a caldron 
containing the melted fat, with which they are 
filled. The car is then attached to one of the empty 
tracks and allowed to remain till the candles are 
cooled, when it is moved to an apparatus, by means 
of which the candles are drawn and the moulds 
rewicked, and again ready to be heated and filled. 

To facilitate the transference of the moulds to dif- 
ferent parts of the room, the cars on which they are 
mounted are carried about on trucks fitted with 
rails at right angles to the track on which they run, 
so that the car with the moulds can be carried for- 
ward or back by the truck, and run to the right or 
left on its own wheels" upon lateral tracks at will. 

In Fig. 16, m m represent moulds mounted on two 
horizontal boards a and b (in which round holes are 
cut) and tightly screwed at the upper end, around 
which a thin wooden frame is attached, three-fourths 
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of which is firmly fastened, whilst the other one- 
fourth forms a slide. The lower end of the moulds 
rests on pieces of vulcanized India-rubber o, let into 
the cross-bar e; each piece of India-rubber being 
pierced with a hole somewhat smaller than the wick, 

Fig. 16. 




and as the wick ia passed through this hole, the latter 
compresses it ao tightly as to prevent the fat from 
leaking out In like manner, the leakage ia prevented 
between the bottom or tip n by the pressure of the 
mould upon the India-rubber. The spools k hold the 
wicka firmly and centricaliy secured by clamps, as 
seen in Fig. 17. On the ledge c, moreover, of the 
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bottom a there are four pins j, which tighten the 
olampe j (Fig. 17) by means of small holes g h. On 
one aide e of the clamp there are also toothed jaws, 
in which the wicks fit exactly, i. e., they are thus kept 
vertical and in the centre of the moulds. 

The construction of the clamp, Fig. 17, is such that 
the arm working upon a joint at g and being brought 
against the arm s, falls into a groove made in its 
length, so as to press and kink the wicks in eaid 
groove, and fasten them firmly there by means of 
the spring-catch k. The object of this is, that in 
raising the candles from the moulds by this clamp 
they shall not slip nor move. As the candles are 




lifted out of the moulds {as in Fig, 16), the wicks are 
drawn after them from the spools k, and are then 
clamped in position in the manner described. The 
wicks are next cut off above the lower clamp, the 
candles with the clamps removed, when, by sliding off 
the spring-catch e, the spring s, between the jaws i t, 
causes the armsj r to separate and release the wicks. 

Composite Candi.es. 

Cerophane. — The mode for manufacturing this block 
is the following. Melt together, over a water-bath, 
100 parts of stearic acid, and 10 to 11 parts of bleached 
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beeswax; but to insure Buceess, the mixture must 
remain over the bath for 20 to 30 minutes, aud with- 
out being stirred or agitated. At the end of that 
time, the fire is to be extinguished, and the fluid 
allowed to cool until a slight pellicle is formed on the 
surface, when it is cast direct into the moulds, previ- 
ously heated to the same temperature, but with the 
precaution of avoiding stirring the mixture, as a dis- 
regard of it would cause opaqueness of the mixture, 
instead of transparency. 

Transparent Bastard Bougie, by Debitte, of Paris. — 
For 100 pounds of stock take 90 pounds of sperma- 
ceti, 5 lbs. purified suet of mutton, and 5 lbs. wax ; 
melt each separately over a water-bath, and to the 
whole, when mixed together, add 2 ounces of alum, 
and 2 ounces of bitartrate of potassa in fine powder, 
and, while stirring constantly, raise the heat to 
176° F., then withdraw the fire and allow the mix- 
ture to cool to the temperature of 140° IT. When 
the impurities subside, the clear liquid must be drawn 
off into clean pans. For quality and good appear- 
ance, candles made of this cooled block are more 
than proportional to its cost. Prof. C. Morfit recom- 
mends to substitute plaited wieks for the foregoing 
mixture to the wicks generally used for composite 
candles, and to prepare them by previously soaking 
in a solution of 4 ounces borax, 1 ounce chlorate of 
potassa, 1 ounce nitrate of potassa, and 1 ounce aal 
ammoniac, in 3 quarts of water. After being thor- 
oughly dried, they are ready for moulding. 

Diaphane. — It is, like the block for c^rophane, an 
invention of Boilot, and made by melting together, 
in a steam jacket, from 2| to 17^ lbs. of vegetable 
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wax, 1^ to 10| of pressod mutton tallow, and 22 to 
46 lbs. of stearic acid. Both the latter and the vege- 
table wax are the hardening ingredients. By chang- 
ing the proportionB between the above limits, a more 
or less consistent mixture may be formed. As eou- 
eerns the moulding, it ia performed in the same man- 
ner as for stearic acid candles. 

Parlor Bougks, similar to Judd's '^Patent Candles." — 
Although not bonnes, a name which, properly speak- 
ing, is only applicable to candles of wax alone, the 
similarity of these candles to those of wax has induced 
the aforenamed title for them. According to Prof. 
Morfit, their mode of manufacture is aa follows: 
Melt slowly, over a moderate fire, in a well-tinned 
copper kettle, 70 Iba. of pure spermaceti, and to it add 
piecemeal, and during constant stirring, 30 lbs. of best 
white wax. By increasing the proportion of wax to 
60 lbs., the resulting product is much more diapha^ 
nous; however, the bougies moulded of this mixture 
are not as durable as candles made exclusively of wax. 
They are tinted in different colore. For red, carmine 
or Brazil-wood, together with alum, are used. Yel- 
low is given with gamboge, blue with indigo, and 
green with a mixture of yellow and blue. Sometimes 
the bougies are perfumed with essences, so that in 
burtiing they may diffuse an ngreeable aroma. 

A still more transparent and elegant bougie is made 
by adding only 62 lbs. of wax to 100 lbs. of pure, dry 
sperm, and the candles made of the block formed in 
these proportions resemble very much the "patent 
candles" of Judd. 

'* Composite Candles." — The block for these candies 
is made by adding a portion of hot-pressed cocoa- 
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steariiie to stearic acid of tallow. It is an excellent 
and economical mixture, in which the red, carbona- 
ceous flame of the latter ingredient is improved in 
illuminating power by the white and more hydrogen- 
ated flame of the stearine. 

"Belmont Sperm," — It consista merely of a mixed 
stock ofhot-pressed stearic acid, from palm and cocoa- 
butters. Palmitic acid colored hy gamboge is called 
Belmont wax. 
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arbometees and thekmometelis. 

Areometers, 

CALLED also hydrometers, are instruments for n 
ing the density or specific gravity of liquids, and con- 
structed upon the theory that a floating body displaces 
a bulk of fluid equal to its own weight. "When made 
for specific use, they have corresponding names, as 
the alcoholometer for spirits, the sacoharometer for 
solutions of sugar, the lactometer for milk, the potas- 
simeter for potaasa, &c. The most common form of 
such instruments consists of a hollow cylindrical glass 
body terminating at its lower extremity in a bulb 
with mercury or shot, so aa to maintain it in a verti- 
cal position, and a graduated elongation at its upper 
part, so as to enable one to note accurately the depth 
of its immersion. 

The first requirement for such an instrument is, 
that it neither sinks entirely, nor rises with its whole 
tube above the surface of the fluid. "Water is taken as 
the standard for comparison, and we express its specific 
weight with 1.000. If an areometer be constructed, 
adapted for either liquid denser or liquid lighter than 
15 
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water, it should float in the water at about the middle 
of the tube; leas deep in denser, and morG deep in 
lighter liquids, whilst in both casee only a part of the 
tube ought to rise above the surface. 

An instrument fulfilling those requirements would 
obviously require a very long tube, rendering it not 
only extremely inconvenient, but also liable to be 
easily broken; hence, distinct areometers have been 
made, as for liquids denser, and for liquids lighter 
than water. 

As the specific gravity of a liquid is determined for 
ascertaining its "strength" or the amount of valuable 
matter therein contained, it follows, that, fluids vary- 
ing, we must have tables indicating the quantity fer 
cent, corresponding with the specific gravity. If, for 
instance, by immersion of an hydrometer, we find 
the specific gravity of a lye of caustic potassa to be 
1,047, i. e., if the instrument sinks to that number, we 
require a table, founded on direct experiments, to 
show us how many per cent, of anhydrous potassa 
corresponds with it. Table III, on page 174, indicates 
that there are 5.002 per cent, of potassa in such lye. 
If, again, the same instrument notes in a solution of 
carbonate of soda 1.0708, Table VI teaches us that it 
contains 18 per cent, of crystallized, or 6.670 of an- 
hydrous soda. 

The theory, however, having been satisfactorily 
established, that a liquid of a specific strength has 
always a corresponding specific gravity, thus render- 
ing tables, as above described, superfluous, instru- 
ments are now generally used, known as areometers 
with a rational graduation. For instance, it has been 
ascertained that an areometer in a solution of car- 



,v Google 



A E BO MET BBS, 171 

bonate of soda of 18 per cent, will invariably sink to 
the number 1.0708; heiioe the percentage of the liquid 
is sufficiently expressed by the simple figure 18. 

Hjdrometere with cm empiric gnuhmiion, contain a 
scale, divided into degrees of equal length. Of this 
kind is that of Baum^, and there are generally two of 
them in use, one for liquids denser, aud another for 
liquids lighter than water. The former is consti'ueted 
on the basis, that when, in distilled water, it shall 
sink to nearly the upper portion of the stem, this 
point being expressed with 0, and the point to which 
it sinks, when immersed in a solution of 15 parts of 
chloride of sodium, and 85 parts of water, being 
marked with 15, and the intervening space divided 
into 16 equal parts. Of these, about 60 are continued 
the length of the stem. The latter instrument, on 
the other hand, is constructed on the following basis: 
that when in a solution of 1 part of chloride of so- 
dium and 9 parts water, it shall float to nearly the 
lower extremity of the stem, this point being marked 
with 0, and the point to which it sinks in distilled 
water expressed by the figure 10, and the intervening 
space divided into 10 equal pai'ts, the tube being di- 
vided into as many of these as its length will admit. 
It is obvious, however, that in using an hydrometer, 
with an empii-ic graduation, we only obtain the 
relative densities of liquids of different strengths, 
A further calculation is required to ascertain what 
per cent, of material is necessary to produce with 
water a liquid of a given specific gravity. To avoid, 
however, the constant necessity of these calculations, 
tables have been prepared for various bases, showing 
the percentage of solid matter in an aqueous fluid 
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for every degree marked by the instmment. Tiible T, 
for instanee, is constructed for eonvertiog the areo- 
metric degrees of Baum^ into the specific weights of 
liquids lighter, and Table II of liquids heavier than 
water. 

These tables, are, indeed, invaluable, saving much 
time and calculation; for, suppose in a solution of 
carbonate of soda, the instrument indicates 31, it will 
at once be seen by Table II that this number cor- 
responds with the specific weight of 1.256; and by 
Table IV that soda lye of this density contains 26 per 
cent, of carbonate of soda in solution. 

Hydrometers made with a rational graduation, such 
as the alcoholometers and the aaccharimeters, indi- 
cate the percentage of the pure material in solution 
at once by the scale. Solutions of different substances, 
however, may have, and do have, different amounts 
of pure material, and yet an entirely different den- 
sity ; consequently an hydrometer of this kind, pre- 
pared for one liquid, is not a measure of percentage 
for another. Uence, a different instrument is required 
for each kind of liquid to be tested. 

Hydrometers, with a scale on which the specific 
weights are noted, may, however, be employed in 
every case, but then for every liquid, a table is re- 
quired indicating the corresponding percentage. If 
areometers, with empiric scales, be used, we then need 
also tables, as those communicated for the areometer 
of Baumfe, which for each degi'ee of the scale indicate 
the specific gravity of the fluid tested. 

As the density of all liquids is changed by heat, so 
the hydrometer must be constructed to be used at a 
certain defined temperature, and all liquids tested by 
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it should be brought to that temperature, otherwise 
the result will be inaccurate. It is perhaps scarcely 
necessary to add that when testing the sti'ength of 
a liqaid, all foreign matters aft'ect its density. 



Temperature of liquid, 64° Fahr. 



10 


10000 


23 


9183 


36 


0.8488 


49 


0.7892 


11 


0<»132 


24 


9125 


87 


0.8489 


50 


0.7849 


12 


01866 


25 


9068 




0.8391 


51 


0.7807 


18 


9799 


26 


9012 


39 


0.8348 


.12 


077C6 


14 


o^Tsa 


27 


8957 


40 


0.8295 


53 


0.7725 


15 


9W.9 




8902 


41 


0.8249 


54 


0.7684 


16 


O0W)5 


29 


8848 


42 


0.8202 


55 


0.7643 


17 


01502 


30 


8795 


43 


0.8156 


56 


0.7604 


18 




31 


8742 


44 


0.8111 


57 


0.7565 


19 


9420 


32 


8690 


45 


0.8066 


5K 


0.7526 


20 


oia^g 






48 


0.8022 


59 


0.7487 


21 


9800 


S4 




47 


0.7978 


60 


0.7449 


22 


9241 


35 


8538 


48 


0,7935 







■onvei ting the Areometric Degrees of Baami 
fic u eightb of Liquids lieamer than Water, 
Tempei ature of liquid, 54° Fiihr. 






1.0000 


18 


11848 


36 


1.3008 


54 


1,5510 


1 


1.00b6 


19 


11408 


87 


1.3217 




1.6471 


2. 


1.0183 


20 


11685 


38 


1.3388 


56 


1.6667 


3 


l.OiOl 


21 


11603 


89 


1.3451 


67 




4 


1.0270 


22 


1 16B2 


40 


1.3671 


58 


1.7074 


6 


1.0340 


23 


11783 


41 


1.3694 




1.7286 




1.0401 


24 


11876 


42 


1.8818 


60 


1.7501 


7 


1.0483 


25 


1 1908 


43 


1.8845 


61 


1.7722 


8 


1.U556 


26 


12068 


44 


1.4094 


62 


1.7950 


9 


1.O630 


27 


12160 


45 


1.4200 


63 


1.8184 


10 


1.0704 


28 


12258 


46 


14339 


64 


18423 




1.0780 


29 


12858 


47 


1.4476 


65 


1.8669 


12 


10857 


80 


12469 


48 


14616 


66 


1.8922 


18 


1.0935 


Jl 


12562 


49 


1.4758 


67 


1.9180 


14 


1.0994 


82 


12667 


50 


1.4902 




1.9447 


15 


1.1005 


33 


12773 


61 


1.4951 




1.9721 


16 


1.1176 


84 


12881 


52 


1.6200 


70 


2.0003 


17 


1.12o9 


35 


12992 


63 


1.6353 




* 
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The following tables exhibit the percentage of 
various substancea contained in solutions of different 
specific gravities. 

III. Tahle shmving the Qftaniity of Anhydrous Poiassa in Caustic 
Potassa I^e. 



SpeelflD 


P«ta^a 


Spei^ifc 


Pot^sea 


Specific 


PDtasm 




FotassB 


Grstltj. 


Id 100. 


Gi-KVlly. 


In 100. 




In 100, 


Gravity, 


iD 100. 


1.8300 


28.290 


1.2268 


20.985 


11308 


13.018 


1.0478 


6.002 


1,3131 


27.158 


1,2122 


19,803 


1.1182 


11.882 


1,0369 


3,961 


1,2960 


26.027 


1,197S 


18.671 


1,1059 


10.750 


1,0260 




1.2806 


24,895 


1,1888 


17,640 


1.0938 


9,619 


1.0158 


1.697 


1.2648 


23.764 


1,1702 


16,408 


1.0819 


8.487 


1.0050 


0.5658 


1.2498 


22.632 


1,1568 


16,277 


1.0708 


7.855 






1.2342 


21.500 


1.1437 


14.145 




6.224 







IV G'lla h's TabU fn the 



of Cafbojjati of S.rf.t 



Vkc 


ffS 


Tor 


8p«!ifl0 


Per 


IKdfls 


Per 








Weight. 










1 1 


00914 


14 


1.13199 


27 1 


26787 


40 1 


41870 


2 1 


31829 


15 


1,14179 


28 1 


27893 


41 1 


48104 


8 1 


32748 


16 


1.16200 


29 1 




42 ] 


44338 


4 1 


1)3658 


17 


1.16222 


80 1 


80105 


48 1 


45578 


6 1 


n4fi73 


18 


1.17248 


81 1 


81261 




46807 


6 1 


)5618 


19 


1,18265 


32 1 


32417 




48041 


7 1 


06454 


20 


1.19286 


88 1 


88678 




49314 


8 1 


07896 


21 












9 1 


118337 


22 


1,21402 


85 1 






51861 


10 1 


Q9278 


23 


1.22459 




87082 






11 ] 


102ftK 


24 


I.235I7 


37 3 


;w^79 


50 1 


54408 


12 1 


11238 


25 


1.24575 




39476 


51 ] 


56728 


13 1 


12219 


26 


1,25681 


89 1 


40673 


52 1 


57048 
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V, Table for the Quaniitt/ of CmisUe Soda in Soda Lye. 



Specific 




avit,. 


».-. 




, Specific 
Percent. Gravity. 


,„.. 


1.4285 


30.220 1 


8198 


22.363 


1.2392 


15.110 I 


1042 


7.258 


1.4193 


29.616 1 


3148 


21.884 


1.2280 


14.506 1 


1)948 


6.648 


1.4101 


29.011 1 


8r,!6 


21.894 


1.2178 


13.901 1 


Il8hh 


6.944 


1.4011 


28.407 1 


^ym 


21.154 


1.2058 


18.297 1 


;)7fi4 


5.540 


1.3923 


27.802 1 


•^9«M 


20.650 


1.1948 


12.692 1 


IW75 


4.886 




27.200 1 


■m-i 


19.946 


1.1841 


12.088 1 


llii«V 


4.231 


1.8761 






19.841 


1,1784 


11.484 1 


llWtll 


3.626 


1.8668 


25.989 1 


«776 


18.730 


1.1630 


10.879 3 


11414 


3-022 




26.386 1 


•mm. 


18.132 


1.1528 


10.275 1 


fWSO 


2.418 






v«4y 




1.1428 


9.670 3 


IIV4I! 




1.8426 


24.176 1 


!^fi7H 


16.923 


1.1330 


0.0661 1 


IM6» 


1.209 


1.3349 


23.572 ] 


Vfilf. 


16.319 


1.1233 


8.462 1 


miKi 


0.604 


1.3273 


22.967 1 


2453 


15.814 


1.1187 


7.857 11 1 


UO40 





VI. H. Schifs Table for the ^uaniity of On/siallised aitd Anhy- 
drous Soda in Soluiions of Carbonate of Soda. 





Per cent 0(1 


Per™m.rf 


Weight, 


Pereent-of 


Percent of 


wX^. 


iS^tL 




Crystallized 


a„ds. 


1.0038 


1 


0.870 


1.1035 


26' 


9,635 




0076 


2 


0.741 


J. 1076 


27 


10.006 




0114 


8 


1.112 


1.1117 




10.376 




0158 


4 


1.483 


1.1158 


29 


10,746 




0193 


6 


1-853 


1.1200 


BO 


11.118 




0:281 


6 


2.223 


1.1242 


31 






0270 


7 


2.594 


1.1284 


32 


ll!869 




0809 


8 


3.966 


1.1326 


83 


12.280 




0848 


9 


8,335 


1.1868 


34 


13.600 




0888 


10 


3 706 


1.1410 


35 


12,971 




0428 


11 


4,076 


1.1462 


36 


18.841 




0468 


12 


4.447 


1.1494 


37 


13.712 




0508 


13 


1.817 


1.1536 


38 


14.082 




0648 


14 




1.1578 


39 


14.453 




0588 


15 


6:558 


1.1620 


40 


14.824 




0628 


16 


5.929 


1.1662 


41 


15,195 




0668 




8.299 


1,1704 


42 


15.566 




0708 


18 


6.670 


1.1746 


43 


15.936 




0748 


19 


7,041 




44 


16.807 




0789 


20 


7,412 


l!l830 


45 


16.677 




0830 


21 


7,782 


1,1873 


46 


17.048 




0871 


22 


8.158 


1.1916 


47 


17,418 




0912 




8.528 


1.1S59 


48 


17,789 




0053 


24 


8,894 


1.3002 


49 


18.159 




0994 


25 


9.264 


1.2045 


50 


18-530 
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APPENDIX. 



Thermometers 



are instruments for the nicasurenient of tempera- 
tures. Aa the imperfection of our senses does not en- 
able U8 to determine the temperature of bodies, ex- 
cept so far aa the impression of higher or lower tem- 
perature excites these sensations in ns, it beearae 
necessary to have recourse to the physical eft'eets of 
heat on certain bodies. Such effects are various, but 
being most easily observed, dilatations and contrac- 
tions are generally adopted. Of all bodies, liquids 
are preferable for the construction of thermome- 
ters, as the solids are not sufficiently dilatable, and 
the gases too much ao. Mercury and alcohol are ex- 
clusively employed; the first, because it does not boil 
but at a very high temperature, and the second be- 
cause it does not soUdify at the coldest point known. 
Mercury is generally used. The instrument is com- 
posed of a capillary glass tube, tei-minating in a cy- 
lindrical or spherical bulb of the same material. The 
reservoir and a part of the stem are filled with mer- 
cury, and by a scale, graduated on the tube itself, or 
on a board parallel to it, we ascertain the expansion 
of the hquid. On the stem, moreover, two fixed 
points are marked, representing always identical and 
easily reproducible temperatures. Now, experience 
has shown that the temperature of melting ice is in- 
variably the same, whatever may be the source of 
heat, and that distilled water enters constantly in 
ebullition at a particular temperature, provided there 
be the same pressure, and in a vessel of the same 
materiaL Consequently, for the first point, i. e., for 
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the zero of the scale, the temperature of melting ice 
has been taken, and for the second the temperature 
of boiling distilled water. These two having been 
defined, the intervening space ia divided into equal 
parts or degrees, and these divisions are continued 
the length of the scale. 

"We distinguish in the graduation of thermometers 
three scales, the Centigrade, Reaumur's, and Fahren- 
heit's; the firflt is much used in France, and by 
authors of scientific works in Europe, England ex- 
cepted. It was invented by Celsius, a Swedish phy- 
sician, who died in 1744. Reaumur, a French physi- 
cian, constructed his in 1731, both adopting the same 
freezing and boiling points ; whilst in the latter, the 
intervening space is divided into 80 degrees, so that 
80 degrees E^aumur are equivalent to 100 degrees 
Centigrade, Oue degree R. is therefore equal to 
Vo* ^^ i degrees of Celsius, and, reciprocally, one 
degree C. is equal to /g^g, or ^ degrees li. Conse- 
quently, for converting a number of degi-ees R. into 
degrees C, — 20 for instance — this number must be 
multiplied by f , because 1 degree R. is equal to f de- 
grees C. 20 degrees R. converted into C. are 20 
times I, or 25. It is obvious, also, that for converting 
the degrees of C. into those of R. they must be mul- 
tiplied by |. 

Fahrenheit, in Danzik, Prussia, contrived, in 1714, 
a thermometrieal scale, which is popular iu Holland, 
England, and the United States, which, we may add, 
has been our guide in the present undertaking. The 
upper fixed point of this instrument corresponds with 
the boiling-point of water ; but the zero corresponds to 
a temperature obtained by mixing equal parts of pul- 
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venzed sal ammoniac and snow together, the inter- 
vening space being divided into 180 degrees, 

Tho thermometer of Fahrenheit when placed in 
melting ice, marks 32"; consequently 100° Centi- 
grade are equivalent to 212 minus 32 or 180; 1° C. 
is therefore equal to ifg, or |° F, ; and, reciprocally, 
1° F. is equal to i|g or |° C, 

Suppose a certain number of degrees Fahrenheit 
(say 85) have to be converted into degrees C. For 
this purpose, first, 32 must be subtracted from the 
given number, so as to count the two kinds of de- 
grees from the same point of the stem. The re- 
mainder is 53. And, as 1° F. is equal to |° C, 53° 
are equal to | >c 53 ^ 29^ C. Reciprocally, for 
converting degrees of C into degrees of F., the 
given number must he multiplied by |, and 32 added 
to the product. 

"We here affix tables showing the corresponding 
value of each scale: 
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„— 


0.,.,... 


..... 


...... 


CelsiUK. 


...... 


+212 


+100 


+80 


+171 


+77.2T^ 


+ 61.78 


211 


99.44 


79.56 


170 


76.67 


61.83 


210 


98.80 


70.11 


169 


76.11 


60,89 


209 


98.33 


78.67 


168 


75.65 


60.44 


a08 


07.78 


78.32 


167 


75 


60 


207 


97.22 


77.78 


166 


74.44 


69.56 


206 




77.33 


105 


78.89 


69.11 


205 


%,11 


76,89 


164 


78.83 


58,67 


204 


95.55 


76.44 


163 


72 78 


58.22 


203 


85 




162 


72.22 


57.78 


202 


94.44 


75.56 


161 


71.07 


67.33 


201 


93.89 


75.11 


160 


71.11 


66.89 


200 


98.33 


74.67 


159 


70.56 


56,44 




92.78 


74.22 


158 


70 


56 




92.22 


73.78 


157 


60.44 


56.56 




91.67 


73.88 


156 


68 89 


65.11 




91.] 1 


72.89 


155 




64,67 




00.55 


72 44 


154 


67.78 


64.22 




90 


72 


153 


67.22 


53.78 




89.44 


71.50 


152 


66.67 


53,38 




88.89 


71.11 


161 


66.11 






88.33 


70,67 


160 


65.55 


52.44 




87.78 


70.22 


149 


65 


52 




87.22 


69.78 


148 


64,44 


51,56 




86.67 


69.38 


147 


63.89 


51,11 




86.11 


68.89 


146 


68 33 


50,67 




85.55 


68.44 


145 


62.78 


50,22 




85 


68 


144 


62.22 


49.78 




84.44 


67.56 


148 


61.67 


40.33 




83.89 


67.11 


142 


61.11 


48.89 




83.38 


66.67 


141 


60,56 


48.44 




82.78 




140 


60 


48 






65.78 


189 


59.44 


47,56 




81.67 


65.33 


188 




47.11 




81.11 


64.89 


137 


68!38 


46,67 




80.65 


64.44 


186 


67.78 


46,22 




80 


64 


135 


57.22 


45.78 




79.44 


63.56 


134 


56,67 


45.33 




78.89 


63.11 


133 


56,11 


44,89 




78.33 


62.67 


182 


55,55 


44.44 




77.78 


62.22 


131 


55 


44 
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TABLE VII 


— C'jniinued. 




,*-.,.. 


«... 


Iteimnur. 


FahrenlioU 


Celsius. 




+130 


-f64.44 


+48.66 


+85 


+29.44 


+23.56 


129 


53.89 


43.11 


84 


28.89 


23,11 


128 


63.33 


42.67 


83 


28.33 


22.67 


127 


52.78 


42.22 




27.78 


22.22 


126 


62.22 


41.78 


81 


27.22 


21.78 


125 


61.67 


41.33 


80 


26.67 


21.33 


124 


51.11 


40.89 


79 


26.11 


20.89 


123 


60.55 


40.44 


78 


25.85 


20.44 


122 


50 


40 


77 


25 


20 


121 


49.44 


39.66 


76 


24.44 


19.56 


120 


48.89 


89.11 


75 


23.89 


19.11 


119 


48.83 


38.67 


74 




18.67 


118 


47.78 


38.22 


73 


22!78 


18.23 


117 


47.22 


87.78 


72 


22.22 


17.78" 


116 


46.67 


37.38 


71 


21.67 


17.33 


115 


46.11 


86.89 


70 


21.11 


16.89 


114 


45.56 


36.44 


69 


20.56 


16.44 


113 


45 




68 


20 


16 


112 


44.44 


85.56 


67 


19.44 


15.66 


111 


43.89 


35.11 




18.89 


16.11 


110 


43.33 


84 67 


66 


18.33 


14.67 


loe 


42.78 


84,22 


64 


17.78 


14.22 


108 


42.22 


33.78 




17.22 


13.78 


107 


41.67 


33.33 




16.67 


13.33 


108 


41.11 


32.89 


61 


16.11 


12.89 


106 


40.56 


82.44 


60 


15.55 


12.44 


104 


40 


32 


59 


16 


12 


103 


39.44 


81.66 


68 


14.44 


11.56 


102 




31.11 


67 


13.89 


11.11 


101 




30.67 


56 


13.33 


10.67 


100 


87.78 


30.22 


66 


12.78 


10.22 


99 


37.22 


29.78 


64 


12.22 


9.78 


98 


86.67 


29.33 


68 


11.67 


9.33 


97 


36.11 


28.89 


52 


11.11 


8.89 




■ 35.55 


28.44 


51 


10.66 


8.44 


95 


35 


28 


50 


10 


8 


94 


34.44 


27.66 


49 


9.44 


7.56 


93 


33.89 


27.11 






7,11 


32 




26.67 


47 


8!33 


6.67 


91 


32' 78 


26.22 


46 


7.78 


6.22 


90 


82.22 


25.78 


46 


7.22 


6.78 




31.67 


26.33 


44 


6.67 


6.33 


88 


81.11 


24.89 


43 


6.n 




87 


80.55 


24.44 


42 


5.55 


4.44 


86 


30 


24 


41 


6 


4 
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TABLE Vll.^ConUm, 



FKhtenb^t. 


OelaLoB. 




rabrenhelt 


CslBlds. 


.,.„„. 


+« 


+4.44 


+8.56 


—1 


—18.83 


+ 14.67 






3.11 


2 


18.89 


15.11 






2.67 


8 


19.44 


15.66 


37 


2^78 


2.22 


4 


20 


16 




2.22 


1.78 


5 


20.55 


16.44 


S6 


1.87 




6 


21.11 


16.89 


34 


1. 11 


o!89 


7 


21,67 


17.33 


33 


0.S5 


0.44 


8 




17.78 


sy 










2178 


18.22 


31 


0.55 


0.44 


10 


23.33 


18.67 




—1.11 


0.89 


11 




19.11 


29 


1.67 


1.33 


12 


24^44 


19.56 


28 


222 


1.78 


IS 


25 


20 


27 


2.78 


2.22 


14 


25.55 


20.44 


29 


3.33 


2.67 


IS 


2S.11 


20.89 


25 






16 


26.67 


21.83 


24 


4!44 


3! 56 


17 


27.22 


21.78 


23 


5 


4 


18 


27.78 


22.22 


22 


5.56 




19 


28.38 


22.67 


21 


6.11 


4.89 


20 


28.89 


23.11 


20 


6.67 


5.33 


21 


29.44 


23.66 


19 


7.22 


5.78 




30 


24 


18 


7.78 


6.22 


23 


80.55 


24.44 


17 


8.33 


6 67 


24 


31.11 


24.89 


16 


8.89 


7.12 


26 


81.67 


26.38 


16 


9.44 


7.66 




32.22 


25.78 


14 


10 


8 


27 


82.78 


26.22 


13 


10.55 


8.44 


28 




26.67 


12 


11.11 


8.89 






27.11 


11 


11.67 


0.S3 


30 


34.44 


27.66 


10 


12.22 


9.78 


81 


85 


28 


e 


12.78 


10.22 


32 


35.55 


28.44 


8 




10,67 




86.11 




7 


I3!89 


11.11 


34 


36.67 


29.33 




14.44 


11.56 


36 


87.22 


29.78 


6 


15 


12 




37.78 


30.22 


4 


15.55 


12.44 


37 




80.67 


8 


16.11 


12.89 


38 


38.89 


31.11 


2 


■ 16.67 


18.33 




39.44 


31.56 


1 


17.22 


18.78 


40 


40 


32 





17.78 


14.22 


1 
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„.,... 


...... 


...... 


CbIbLbs. 


K.„... 


..,...- 


+ 100 


+80 


+212 


+61 


+48.8 


+ 141.8 


99 


79.2 


210.2 


60 




140 


98 


78.4 


208.4 




47.2 


188.2 


87 


77.6 


206.6 


58 


46,4 


336.4 


96 


76.8 


204.8 


67 


45.6 


134.6 


96 


76. 


208 


56 


44.8 


332.8 


Oi 


76.2 


201.2 


55 


44 


131 


9S 


74,4 


199.4 


54 


43.2 


329,2 


92 


78.6 


197.6 


58 


42.4 


127.4 


91 


72.8 


195.8 


52 


41.6 


126.6 


90 


72 


194 


51 


40.8 


123.8 


89 


71.2 


192.2 


60 


40 


122 


88 


70.4 


190.4 


49 


39.2 


120.2 


87 


69.6 


188.6 


48 


38.4 


118.4 


86 


68.8 


186.8 


47 


87.6 


116.6 


85 


68 


185 


46 


36.8 


114.8 


84 


67.2 


m.2 


45 


36 


113 


83 


66.4 


181.4 


44 


36.2 


111.2 


82 


65.6 


179.6 


43 


34.4 


109.4 


81 


64.8 


177.8 


42 


33.6 


107.6 




64 


176 


41 




105.8 


79 




174.2 


40 


82' 


104 


78 


62^4 


172.4 


39 


81.2 


102.2 


77 


61.6 


170.6 


88 


30,4 


100.4 


76 


60.8 


168.8 


37 


29.6 




76 


60 


167 


86 


28.8 


m'.s 


74 


59.2 


166.2 


35 




96 


73 




163.4 


84 


27.2 




72 


57^6 


161.6 


38 


26.4 


91.4 


7X 


56.6 


159.8 




26.6 




70 


56 


158 


31 


24.8 




69 


5S.2 


156.2 


30 


24 




68 


54.4 


154.4 


29 


23.2 


84.2 


67 


53-6 


' 152.6 


28 


22.4 


82.4 


66 




150.8 


27 


21-6 




65 


52 


149 


26 


20.8 


78,8 


64 


51.2 


147.2 


25 




77 


63 


50.4 


145.4 


24 


19.2 


75.2 


62 


49.6 


143.6 


23 


18.4 


73.4 
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TABLE Yin.—Contmaed. 



«,... 


.„ 


Eahrenhrit. 


Oelfliua. 


^.™... 


.— .. 


+22 


+ 17.6 


+ 71.6 


—10 


—8 


+14 




16.8 


69.8 


11 


8.8 


12.2 


20 


16 


68 


12 


g.e 


10.4 


19 


16,2 


66.2 


18 


10.4 


8.6 


18 


14. i 


64.4 


14 


11.2 


6.8 


17 


13,6 


62.fi 


15 


12 


5 


16 


12.8 


60.8 


16 


12.8 


3.2 


TS 


12 


59 


17 


13.6 


1.4 


U 


11.2 


57.2 


18 


14.4 


_ 0.4 


n 


10.4 


65.4 


19 


15.2 


2.2 


V2 


9,6 


63,6 


20 


16 


4 






61.8 


21 


16.8 


5.8 


10 


S 


50 


22 


17,6 


7.6 






48.2 


23 


18,4 


9.4 


8 


6.4 


46.4 


24 


19.2 


11.2 




5.6 


44.6 


25 


20 


13 




4.8 


42.8 


26 


20.8 


14.8 




4 


41 


27 


21.6 


16.6 




3.2 


39.2 


28 


22.4 


18.4 




2.4 


37.4 


29 




20.2 




1.6 


35.6 


30 


24 


22 




0.8 




81 


24.8 


23.8 







32' 


32 


25.6 


25.6 




^-0.8 


30.2 


33 


26.4 


27,4 




1.6 


28.4 


34 


27.2 


29.2 




2,4 


26.6 


36 


28 


31 






24.8 


36 


28.8 


82.8 






28 


37 


29,6 


34.6 




4,8 


21.2 




30.4 


86.4 




6,6 


19.4 


89 


31.2 






3-4 




40 


32 


40 


9 


7.2 


16.8 
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E*BUinur. 


..— . 


CalBiuB. 


...™... 


»„.„.. 


0.,.,... 


+80 


+212 


+ 100 


-1-42 


+126.50 


+52.60 


79 


209.75 


98.75 


41 


124.25 


61.25 


78 


207.50 


97.60 


40 


122 


60 


77 


205.25 


96.26 


39 


119.76 


48.75 


76 


203 


95 




117,60 


47.60 


76 


200.75 


93.75 


37 


116.25 


46.25 


74 


198.50 


92.50 


36 


113 


46 


73 


196.25 


91.25 


35 


110.75 


43.76 


72 


194 


90 


34 


108 50 


42.50 


71 


191.75 


88.75 




106.25 


41.25 


70 


189.50 


87.50 


32 


104 


40 


69 


187.26 


86.25 


31 


101.75 


38.75 


68 


185 


85 


30 


99.50 


37.50 


67 


1S2.75 


83.75 


29 


97.25 


36.25 


66 


180.50 


82.50 


28 


95 


35 


65 


178.25 


81.25 


27 


92,75 


33,75 


64 


176 


80 


26 


90.50 


32.50 


68 


173.75 


78.75 


25 


88.25 


31.25 


62 


171.60 


77.50 


24 




30 


61 


169.25 


76.25 


23 


83.76 


28.75 


60 


-167 


75 


22 


81.60 


27.60 


59 


164.75 


73.76 


21 


79.26 


26.25 


58 


162.50 


72,50 


20 


77 


25 


57 


160.25 


71.25 


19 


74.75 


23.75 


66 


158 


70 


18 


72.50 


22.50 


55 


155.75 


fi8.75 


17 


70,25 


21.26 


64 


153.50 


67.50 


16 


68 


20 


53 


151.25 


66,25 


15 


65.75 


18.76 


62 


149 


66 


14 


68.50 


17.50 


61 


146.75 


83.75 


13 


61.25 


16.25 


50 


144.50 


62,50 


12 




15 




142.25 


61.25 • 


11 


56.75 


'13.75 




140 


60 


10 


64,50 


12.60 


47 


137.75 


58.75 


9 


52.25 


11.25 




135.50 


57.60 


8 


50 


10 


45 


133.25 


56.26 


7 


47.75 


8,75 


44 


131 


55 


6 


45.50 


7.50 




128.75 


53.75 


6 


43,25 


6.26 
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TABLE IX.— Continued. 



...... 


FalitenheLl. 


Celsius. 


...... 


Fahrenheit. 


CeLsms. 


+4 


+41 


+6 


—16 


— 1.75 


-18.75 


8 


38.75 


3 75 


Ifi 


i 


20 


2 


36.50 


2 50 


17 


6.25 


21.26 


I 


S4.25 


125 


IS 


8.50 


22.50 





32 





19 


10.75 




—1 


29.75 


—126 


20 


IS 


26 


2 


27.50 


250 


21 


15.25 


26.25 




25.25 


3 76 


22 


17.50 


27.50 


4 


23 


5 


23 


19.75 


28.75 


6 


20.76 


6 25 


24 


22 




6 


18.50 


760 


25 


24.25 


81.25 


7 


16.25 


8 75 


26 


26.50 


32.50 


8 


14 


10 


27 


28.75 


33.76 


9 


11.75 


1126 


28 


81 


86 


10 


9.50 


12 50 


29 


38.25 


36.25 




7.26 


13 75 


80 


35.50 


87.50 




5 


16 


81 


87.76 


38.75 




2.75 


16 25 


32 


40 


40 


U 


0.50 


17 511 
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MEASURES or WEIGHT. 



TABLl X. 

AVOIRDTTFOIS "WeIG 



DCBcbms. 


Ouocea. 


PoiinilB. 


..... 


c... 


Tod. 


16 


1 










256 


16 


1 








7,168 


448 


28 


1 






28,672 


1,792 


112 


4 


1 




673,440 


35,840 


2,240 


80 


20 


I 



The standard avoirdupois pound of the TJoited States, 
as determined by Mr. Haasler, is the weight of 
27.7015 cubic inches of distilled water (1 gallon con- 
tains 231 cubic inches), weighed in air, at the tem- 
perature of the maximum density (39.83° Fahr.}, the 
barometer being at 30 inches. 
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APPENDIX II. 



TABLE XI. 
Tboy "Wsisht. 



.^.. 


».. 


'>— 


„„.. 


2i 


1 






480 


20 


1 




5760 


240 


12 


1 



The pound, ounce, and grain are the same in 
apothecaries' and Troy weight; ia the former, the 
ounce is divided into 8 drachms, the drachm iuto 
3 scruples, and the scruple into 20 grains. 



7000 Troy grains = 


1 lb. av 


175 Troy pounds = 


144 lbs. 


175 Troy ouncca = 


192 oz. 


437J Troy grains = 


1 O'Z. 


TABLE 


XII. 


Tauli] or WifioHTS. 


JIliller^mmp = COlS-Jgrai 


ns Troy. 


Centigiamme = 0.1544 




D&i^rammp = 1.5444 




Gramme = 15.4440 


" = 


D^canrainme = 154.4402 




Heotcftramme = 1544.4023 




Kilogramme = 15444.0234 


" = 


MTnogr.mmB = 154440.2344 


■' 



2.205 lbs. BToirdupois. 
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188 APPBHDIX II. 

The basis of the French system of weights is the 
weight in vacno of a litre, or a cubic d^cimfetre, which 
ia equal to 1.0567 quarts, liquid measure, of diatilled 
water at the temperature of 39.2° Pahr, y^'^g part 
of this weight is a gramme. 

1 lb, avoirdupois = 0.1335685 Itilogramme. 

1 litre of diatilled water weighs 35.274 ounees avoirdupois.. 
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INDEX. 



Acid, elaidic, 70 

margEiFic, xxiii 

oleic, xsiii, 79 

atearic, xsiii 
Acide, action of on aoap, xxiv 
Adulterations in soap, 129 
Alliali, caustic and carbonated, 
estimation of, iS 

dotermination of in soap, 127 

vegetdble, 87 
Alkalimetry, 42 
Almond soap, 113 
Animal fats, S4 
Apparatus of D'Areet, 142 

for boiling soap, 27 

of Pouch*, 145 

of Hubert, 83 

of Kendall, 168 

for making transparent soap, 
104 

of Morfit, 35 

of SykBB, 153 

of "Wilson, 143 
Areometers, 169 
Art of manufacturing candles, 
history of, 188 
' ■ ■ T of, J 



Barilla, 89 

Baetard bougies, 16G 

Baume'fl hydrometer, 171 



Black ash, 40 
Black soft soap, 98 
Bleaching of palm oilj 61 

of soap, 87 

of was, 161 
Bogardus's eccentric mill, 49 
Boiling soap, 73 
Bolley's index on thickness ■ 

wiclts, 155 
Bone fat, 68 
Bouquet soap, 114 
Bougies, transparent bastard, I( 

parlor, 167 
Butter tree, U 
Butyrinc, xsiii 



Caldrons, construction of, 27 
Candle, functions of the, 135 
Candles, composite, 105 

dipped, 167 

historical data of, 188 

Judd's patent, 167 

machines for dipping, 159 
" " moulding, 168 

moulded, 161 

wicks for, 153 
Cappaccioni's process for harden- 



S talloi 



, 151 



Oaasgrand's process for bleaching 

wax, 161 
Castile soap, 79 
Cfirophore, 165 
Chevreul's investigations on the 

proximate constituents of fats. 
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Cinnamon soap, 115 
Cifirgos, origin of, 131 
Clarifying tallow, 149 
Clear-boiling, 77 
Cocoanut oil, 69, 89 
Coooanut-oil aoap, 94, 120 
Coloring soap, 106 
Composite candles, 105 
Copperah, 59 
CrflcklingB, production of fat 

from, 150 
Curb, 28 
Cutting up tlie pan, 73 



Debitte's bastard bougio, 1 
Demi-palm soap, 95 
Diaphane, 166 
Dipping machine, 159 
Dips, 167 
Dry melting, 138 
Drying oils, 69 



Edinburgh candle-wheel, 159 

Elftidio acid, 70 

Elaidin soap, 96 

Bstimalion of amount of water, 

caustic, and carbonated al}i»,li 

in alkalies, 42 
Estimation of amount of water, 

fht, resin, alkali, and foreign 

ingredients in soap, 119 
Evrard'a process for rendering 

tallow, 147 



hors. 



67 



mutton, 66 

purifying, for toilet soap, 101 
Eats, animal, 64 

nature of, 57 

vegetable, 58 
Fish oil, 68 

Flowers of Erin soap, 116 
Formulae for soap. 111 
Fovic^hfi's process for rendering 
tallow, 145 



French soap-mill, 108 
Fuller's earth, xlx 
Functions of the candle as ai 
illuminator, 135 

G. 

Galam butter, 63 

Gerlftch's table for solutions c 

carbonate of soda, 174 
Glycerine, 57 
Glyceril, oxide of, 57 
Glycerin ated soap, 112 
Green soap, 98 
Gypsophila atrttthium, xviil 



Hardaning of tallow, 151 
Hard soaps, xsiv, 89, 120 
soap, 88 



Hisl 



I'ical on candles. 1 



on soap, XV 
Hog fat, 67 
Honey soap, HI 
Horse fat, 67 
Hubert's apparatus for boiling 

Hydrometers, 169 

I. 
Illuminator, functions of candle 



Judd'a patent candles, 167 



Kendall's moulding apparal 



Kettles, brick, 27 
cast-iron, 29 
heating, 80, 32 
sheet-iron, 29 
with wooden cu 

Knapp's views on 
M^ge Mourifes, 8S 

Kurten's table t 



and yield of Boap by cold pro- 

(, 102 
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Lard, 67 

Lavender soap, 116 

Leblane'a discovery, sx 

Lime, 51 

Little-paD soaps, 100 

Lugo'e TiewB of the action of 

different salts upon fats, 150 
Lye, concentrated, 40 

■vat, 52 

origin of deoftrbonizing, xvii 
Lyes, estimation of strength of, 53 

preparation of, 48 



Machine for cutting soap, 1 
for dipping, 159 
for moulding, 163 
for shaping (PeloteuBc; 
for wick cutting, 163 
Mafurra tallow, 64 
Marbling, 73 
Margarine, xxiii, 68 
Margaric acid, xsiii, 57 
Marine soap, 76 
Marseilles soap, analysis of, 
Mfege Mourifes, process of, f 
Mill, RogaduB'fl eccentric, ■ 
Morflt's statement about material 
obtained by Wilson's pro- 
cess, 144 
steam twirl, 35 

Dv hand, II 
Ainerj, 162 
MouiSs,- 161 
Musk soap, 112 
Muspratt, introduction of soda 

by, sx 
Mutton suet, 69 



New methods of making soap, 
81 
of rendering, 141 
Nigre, 79 
Mitrum of the ancients, xvii 



palm, 58, 60 
poppy, 63 
red, 70 
sperm, 69 
train, 69 
Oils, animal, 64 

drying or siccative, 59 
fat, or non-siccative, 59 
proximate constituents 



Palm oil, 58, 60 

bleaching of, 61 
Palmitin, 58 
Pans, soap, 27 
Parlor bougies, 167 
Paste, or preliminary operation, 

73 
Pearlash, 37 
Pearl soap, 117 
Peloteuse, or shaping machine, 

108 
Pelouze, process of, 85 
Perfuming soap, 107 
Perutz's views on process of 

M6ge Mourite, 84 
Plaited wicks, 158 
Plants, saponaceous, xviii 
FotBSsa, 87 

American, 38 
Canadian, 38 
Potassa, preparation of lye of, 
50 
tabic of strength of, 54, 174 
Preparation of lyes, 48 
Proximate constituents of fats. 

Primrose soap, 117 
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Process of D'Aroet, li2 

Caesgraiid, 151 

Evrard, 147 

Davis, 86 

FouchS, 14S 

Hawes, 88 

Hodgson & Holden, 80 

Lugo, 160 

Mege Muitriiis, 81 

Pelouze, 85 

Kogere, 87 

Stein, 148 

"Wilson, U3 
Purifying, bone fat, 68 

fat for toilet soap, 101 



Bed oil, 70 

Red oil soap, 98 

Rendering of tallow, 138 

bj D'Arcflt'a process, 142 
" Evrard'a process, 147 
" PoucWs process, 145 



" Wilson's process, 143 
yield in, 149 
Bondeletia sonp, 116 
Rose soap, 114 
Roain soap, 93 



Salt of tartar, 37 
Saponifiable fats, 57 
Saponification, tlieory of, xxiii 
by Agitation, 88 
" pressure, 86 
" sulpbide of sodium, 85 
1' sulphide of calcium an 
barium, 86 
Schiff's table for solutions of 

soda, 175 
Shaving, creams 

soa_p for, 117 
Shaving machine or Feloteuse, 
108 



Soap, almond, 113 
boiling of, 78 
bouquet, 114 
Castile, 79 



lavender, 110 
marine, 76 
musk, 112 
olive oil, 68 
orange-Uowet, 



red oil, 96 

requirement of a good, 119 

rondeletia, 116 

violet, 113 
"Windsor, 63, 111 
Soaps, by cold process, 100 
common or household, 89 
coloring, 106 
Dobbin's electric, 90 
hard, 89 
palm oil, 95 
perfuming, 107 
silicated, 96 
soft, 97 

table of composition of, 121 
tallow, 91 
tallow-rosin, 92 
toilet, 100 
valuemetry of, 119 

carbonate of, 40 

caustic, 40 

salted, 40 

Spanish, 39 

valuation of, 42 
Solar stearins, 07 
Sperm oil, 69 
Spermaceti, 69 
Steam twirl, Morfit's, 35 
Stearic acid, xsiii 
St«arine, xxiii, 68 
Stein's process for rendering tal- 
low, 148 
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Stillingia butter, 64 
Sweet principle of oils, 57 
Syltes's wiclt-eutting appiir 



T. 

Table of composition of soap, 321 

substances used for adulter- 
ating soaps, 129 

of the strength of potassa 
and soda lyes, 64, 55, 174, 
176 

of the product of soap by 
the cwd process, 102 

of the corresponding value 
of different tliei'i ' — 



Talkw, beef, 66 
mafarra, 64 
rendering of, 188 

Transparent soaps, 103 



Vegetable fafs, 68 
Violet Boap, 118 
Valuemetry of ivlkaliei 



W. 
Water, requirements 

making soap, 48 
Was, Cassgrand'f 

bleaching, 151 
Wicks, 153 
"Windsor soap, 63, 






V. 
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